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providing a network which mutually connects a central processor 
and an input/output device so that one of central processors gains 
communication access to one of input/output devices without 
requesting other's use. § 
SOLUTION: The MPs 18 of subprocessor systems 10A and 10B x 
connect an IEEE1 149. one-test bus 17 registers used by the MPs jij? 
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port interfaces included in the elements so as to transmit states >|; 
and control information between the elements and MPs 18. The ij* 
MPs 18 generate and send message packets to communicate with a 
CPU 12. The CPU 12 f a router 14, and an I/O packet interface 16 l| 
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(57) (HEj&HT) 

[ISM] -7x^;V-7r-^f> 7i^-7t^* 

©CPUtt, ->^rA©I/Oit, Jfcttv'Af AO 
CPUh /w-f^y^f^iLT, iHfb?5 0 I 
/O^SirCPU s b<Dffl<Dmmte. '<>ry MbSftfc 
* yt — V\^£-oXftt£t>ftZ><, CPUsMI/Og 
Stts v-^x^cDCPU(D>^-!J--«5i4^-5*^ Sfc 

5<k 5 ^CPUlciot^^ix5 t 
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[00 0 1] 

So 

[0 0 0 2] 

[tt*<0Sflf] ^0CO^^-/V hh^7Vh • =i^t 0 ^ — 

pj^'l4(high availability) (commercial) T" ^ 

J4, J^lSftSftTV^S (D. P. Siewiorek, R. S, Swa 
rz, 'The Theory and Practice of Reliable System De 
sign", Digital Press, 1982XI/A. Avizienis, "H. Kop 
etz, J. C. Laprie, eds, 'The Evolution of Fault To 
lerant Computing', Vienna: Springer-Yerlag, 1987 §r 

s^lcMLTTJ • If— -re* (IBM) N 7r:y*(U 
nivac) N 2&t£ l/^V fV - 7 > K (Remington Rand) «fc 
oT1950^f^H^£^fc o 1960^^4. T y # IS " 
^Sf^(NASA)T-r • tf— • ^(IBM) , • /V 

• TV (SRI) N • ac^ • K W^^— W?Sgff(C. S. D 
raper Laboratory) JiXfi?=>y Y 9£/?T (Jet Propu 

Is ion Laboratory) t4 N jK^f^Tr/y t^g 
1~o;*f-f nyfa- #<Dmmc7*/\sY Y uy 

VhSra^L*fe*fc 0 1960^fttU4. *«OCO*S 

mitmiS^tt (AT&T) Slf^^^fymr^ 

[0 0 0 3] %L%)<ni§\my * ;v Y YUy > Y • 

yJ3 {£ 1970^ * • nyt*a-^^J:oT|g^. 
£tLfc(J\ Bartlett, 'A NonStop Eernal", in proc. E 
ighth Symposium on OperatingSystem Principles, p p. 

22-29, Dec. 1981) 0 1980*Pftfctt, ^$rtfe£>iS/S:7 
t>f YUy^Y • ^xA*5JB^$-ttfc(0. Serlin, 

"Fault-Tolerant Systems in Commercial Application 
.s", Computer, pp. 19-30, August, 1984) 0 ?S?T<7)fg 

m?it;\>> y > v • ^r^ft • ^ 

— ^ • v/^rA, T — T ^ K — ^ T (pair-and-sp 



. are)" K^^T • y^/V Y Y Vyl/ Y • ^rA 
(R. Freiburghouse, "Making Processing Fail-safe", 
Mini-micro Systems, pp. 255-264, Mayl982;7fcl!#fr' 
ft 4, 907, 228-8-4** tl':^7-7>K-^7 N Xl? 
M-^^y ■ h y >if ^ v-s > • * • v/^fAS 

egrity) " 3 y t°a-7>f ' AO i 5 4 MJ 

-??V— y — y tfl/tfy Y (triple-modular-redund 
ant) • ^Sr^tfo 
[0 0 0 4] ^^^^-/^ h hl/^^b * ^yt 0 ^ — 

3^«aic4MBa?tb5 a ^nfliHa, s^»^»(eie 

ctronic funds transfer) N g»igq«l (ATM) Oft!) 
W> Xt^^^7^4&5t5'1'">^'ri\(stock market trading 
systems) tC^LTSSRr^ttSr^Slti-^o SBt — # ~ 

r^y >- 3 y*4, ^^ta, ^j^-^- 

^ Kit * (wagering) ^7 A, StfWMilft ^X*r A 
[0 0 0 5] YYisy^Y • ^i/y^^y^ 

(Vendors) tt, i^A bfe->^"r A pT^tt, II&l^M 

v ^TfflHsg; RltB-c fc 5 ^ < ^ ^ b 

SrM^lTV>^)^, ©C^Lfc^-v^^— 7l>T^^ : TbXV^5«l ; 

stop) " xi; Vvy^yy-f" z-^x^^-y 

*S^fF^ 4, 228, 496-f§^flL 5, 146, 589# 

^WiRXf^m^fYM 4, 965, 717^$g ; NonStop U > 
-*Yy7) ^Integrity Wyf^y^) (4 N ^ 

S«T-fc5) t4, a^7t/vhH/7^f'=y^- 
7^f v^*f-T5— od^fir^T^n -^Sr^^fo ± 
lE*H#fFm 4, 278, ^JC^bfc, J S ■ 
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tt, #^o-fesx* • v-^-Ma, b -*v#Ty 

o^l^^V^^o y ^ • * b • • 7 — ^7 

5, ^ntjyt'^fAtt, y yir — • -X • 

*^V*^1-Z>o ^ntyf'^T 1 ^ -OKI 
(DfiJi/miJ (I/O) I/O^b 
v— : 7RTf^W:<DWJj\p}tf'--T -4 ^^(dual-porting) 

SEfifa, KS^C^X^-^ISlScCredundantpermanerit data 
storage) §r*i^-r^ < ^7-^H55 0 

[00 0 6] rcoT— ^^-Wi. "7 = <{/v—7r 

—X b (fail-fast) " Sjf^Srtt*&i-'<< A ■ ^ 

a - ;V|c | S^a>- F ? x 7 SrftlSt 5 : S&fNi, 

Sfc, y >- • * b yrf • -^vi^-^nir . r 

( Vat^ M ) ^^-f-^y -^o-fe^X^y^ 
7y~? • ^nir^S:^"A^7?V > *^) > "^n ir ;* -^7" t 
LTt^l/-7^y^« ^7ATt->77Alt^0 

*-h-C*5o ^^7^-^t7H EMM* 

-f£ 0 ^^yptfjls b • y ryir— 

He, fxjx^*^ 7^!)^>3y^o^z 

^r— v'a V • n~ Ktt, fx.yirtf'O b t Yy^f? 
N >3 y 2^1®^ ^ ^ b (transaction two-phase commit) 

h=i^i©|a^tiiLTia«Sr«*&-r5 b^>if" 
^Va yfeiy7 b ^x70TT^^ o 
[0 0 0 7] ?^7*J» • / ^ . * b 5/^ • 7-^7^f. 

n-fc:xlH2:J:aa«<0fcfcfc. 4tTV^5(rmA 
live) " y y-fe— S^«:JiJH»fc^D— K*t^ ht5i 



^n-F^'Y^bLTV^^7 0 ^ir^i^^^t£ 

Ufc^o-fey-y-OjBJBftft "fXfa, £#Tl^5(rmAli 
ve) " y 5/t~^Diaot»j^^ 0 
T s tf^W- 7" 4 is? • i/^x^fa, ft^co^^^^^K 
V bJ&^^^'f y • zcj? 7> xl— 3 >- (primary e 
xecution) "S:*6» < SB0fc>* y 9 7 y ^gBlSri* 

*-C^y^T^^ftL-Tf*e>*5». #H*mff 4,81 
[0 0 0 8] #l/OnyhD^-7ft **LjWBt5#tt 

^•fe^tt, m<D^Z/ b 7*iiLT*6j$^tlSc 

7 b !>^T • ^^-/v b b u^V-x^fcsaiSSrftS&i" 
5. ^ot y t#y7 h 5^3:7 • x?-fci 9ft»t5 
/^^7^7 P '7 P Ptyffl 

* s "C#5o /^^7y7 p -^Dtyf©y7h{7x7S. 
Mfe, • ^^^^(queue lengths) . — 

5 0 b 57mTn p pH5im^^^^T< ^y7> 9x 

T • ^^{5>Ayi ? ^ > a*-7*-^ anfre 
quent data dependent boundary conditions) 3t^t$<D 
T\ /^y^Tjy^ftltt, btfbtf^Sj-r^c ±i&bfe 

V-r^y^-rii^ ^^>>^^(Unix)cDS2p)iS^*bii-5 

^<^tb^^fc ( "Unix ^=-y?X) " ryy* 

os»ffi«"Cfcs) o aw±4ifttfe^^7A 

(DT% ^-Ki>x7iSi:KlllgH »Ifia«Tfc5. 7 
u±y^RXfmWr**Vfc, hyy/v-^x7~5^ 
V^W— (TMR) £^T«j$£ix£ 0 ^TcD^n 

a-^Ojjl* (clocking) fa, *(WFiattJC33Jj-5*H£ (^ 

t/vf) (50 b u-7^Sr#t*&i"-<<aSz:-eab5o 3 0^) 
7fy^x^^^^-> 3 y (^fj) fa, ^RiM-e 

fe 5 . ^ov ^ < oa>c9 ^ n ^ ^ mmtc\fmtix f :j ^ b 
b$£o ^by— a fa. >/p-/vi-^^y©7?t7 
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K±<0**ff (voters) fit, ^ntyt • ^rv^ — 
^iSkKSrlftfflbd^O'^-x^-f 5. y^-yte, HSCtripl 
icated) ^P-fe^t* K±0>JB3f* * U <5rZia(dup 
• licated)TMRC#— \?±<D?u—/</l< • y «=e y |2lE£ 

(IOPs) \^>^—y^^^^tl^ 0 I?VMEi 

a^yhD^ft . 4>9—7±<<^ • ^e^a — 

A- (Bus Interface Module) (BIM) Srii tT-M^^ 

i-5 I opc§]fi^/-^(:B iMs^v^ri^t 

[0 0 0 9] 4 1/7-4?]) 7- 4 • ^rATU -&X<D^ 
ix5 0 fits *^7<<l>'XcMm& 
[0010]- 

T^n-f^^to y:7 h ^TleJ^^TV^T^ 
• :7 a- /u b b u^^^RTIBtt 

^>^tc N iiEUfev-^^AH, K!)x7 (Wx_ff. 

A) Jfctty7hi7x7S«f Br-i? 
x^y • K^x7^t577 b *^TIe]«§: 
S9AjxtV>5 N - 7s>f^-77- * b). t^-fix^l- 

[001 1 ] ±34 Ufc<fc 5*. n^t: 0 ^-x^ ^ . > 

m^—tzm (edi) m^bw^. 
^77^y7n^^T^ b-tyy- -r- • y 

— (e-mail) tt H ft#J&>* 9 J«*LT^S. 



19 (voice store-and-forward) ^ y-t^-^fj;, V^fcS t 
r 5 \c h S X 5 K: ft 5 v ^of^ jrYy? • tf x 

Xt^tf^^-y yfe— 2>tt, fc<5&&$£ (organization) "T? 

tt, #A • rcy T • b 17 — ^ (LANs) ^(D 
J: 5 b 17 - * fc i 5 ffiSSStt * *tfc . 

4r*i"-<£T&3o ^'7^7^ftH #~>*^ 

^> 0 -?rti>B, y— * (^5feaS) ^bf^r^f^-Vay 
»S-C*5, **Rl^4V^-bWIB (latency) SrMt 

?)|65ft *-^7rAT% 7^FM^7yf - 7^ 
[0 0 13] 

^s«ka^^t ut, n^fc^^ b y — ^<o##^sr 

— JtO^n-feyf-Sr-^trl 3 **^* (CPU) 
f^7A(D7y- b (assorted) .SiX*:«3a*1t (^Ix.' 

tf, ^^IBtt^S, ^y^^^) S:^^TV^5^ £9;*: 

^Wfc%*iiflrftB&S:«*&i"SA*/ffl* (I/O) > 
^7^ . my r • *y yy — V • v-^^A^S^^atfo 

t7%lv'77 1 A (-1 L 5 5 < , CPUtSU 

ocpu, *fcr±cpuiv^tti»ojiiaasil) 
ffi^ffis^uxvNsy v^<o^«3§ 

tt; "TN e t" iaotftSgj^W# 
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CPU) i^f^T^-'>3V (5a5fe) m 

=}■ wzm. mmmm.) ^m^h^y hitzritz* 

% = v ^ h £ r-S-g) £ fc ttf U/B pJIB ftiHf £- 
ii^-rsstij^fo /i— *?^i^-(7J./^-:^ 

^:^f^^ (Wig) tt, «3aK«^«5ii(t«!SS:C - PU 

[0 0 14] ±SLfei5i^ *iS®M'>^7A 

n i:fc±oT»jaS*t5. fl!lx.f*\ KPUIt CPU 
(7) (n5/7-^777lf^i) ^Dtyfif«©i 

fit, ^y^-7i-f^T\ ^otttg^^t k,Z9Zm$:'R. 
n -fe y -fr&U 5 *^ y^^^D B^7 o — £ ^r^a 

5 53" -7 If •>s;l'7 (off-the-shelf) gfrfc- (BP*>, 

•9 t>j§V^f- KT?»f^1"5 I/0^^-7i>f7ro 
±3^ i 9*V^WET»fM-fi«A-C^n-t ytf©|S 

5. 

[0 0 15] ft-S^^AWa HWcoiHl 7 

-i? • /sVry h fcjSEUC*** (CR C) £tt7JQ-r3r. 

«fc >?3fc3te^<ai£ t r 1 -et>&££ix5o * yir— • 
>H1SofcCRC^ft'<<;i — ^IfCiotflai 



<E>± ?4CRC©ftffi, * yfe — V s • ^y hd^aiil 

So #^ y± — i? • ^-Jry hWCRCIl 9 • ^ 

- n y->V (router crossing) "e^S^t^o Jf^f5# 
- "rOA'^y H4> J^(This packet Good)" (TP 
G) Sfcfi y H4 N SWThis packet Bad) 

" (TP B) -'tis ^T©^77 htixoiio m 

* »mt s «> r. © it 4s * m V ^ 5 r t & T* # 5 „ 
[0016] jv—-fm^\-t, /y±—'J^mvt^m 

*^-ra (flix-tf, cput i/oasniw) tttttsri 

^»^^^-5ilfttC*tLT, 7*7Phh^7 

ir — • hdS^{f§*v2>7W— ^ • hS-TJ^^ y 

■fe— i? • /<Jtr-y Y <Dft.%\Z.m-3\i^X , feS— S©#— h 
Sraj^t LTW#Jt^? 5 T ? -i'^^-7Vu-r5 (disablin 
g) ^IS^^tfo Wyt-';-/^?!-©*-^ 

^ y-tr-v? • h**T, «^t^^rAt 

y f Sr*^— yXU^a^t-A-S r t *>hV5 fcitt 

[0 0 1 7] M^fAOCPU s (4, ZocS** 

CPU^flfeirfiaSt^ftf^-f'S V^vy^^ • ^e— 

-7>TyyMtl^f5 "7i7'L'y7^ • K" 

K7x7 (^J^tt. #7"Dt?«\ -?r<D^y>^ 
(mm ^n-feyD-coft^pjfgttSr^L, i»o*«EU 
fc t JStoix -5 ttm IS & *L 5 7° o * y V-tDt&m. Si 

*i-4*B4*WFj(54, 228, 496#^«) fCioTlfttiJSiX 

^e— KTSb-f^-rs t -^rrc^ortc pu s (4, 

1 1 IP]«*^^ h y — * ^^fi 1 U C 

[0 0 18]fa7'l'5/7^- ; e-K»^e, feJDI 
^"C^V^less robust) ^--^W— x-O - ^ • I/XT' J* 
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(M*-t£* =z-~y?* (UNIX) ^l/-7^f^' 

^-F^T^ilLT, ^<<0^(C-^^^^tV^ (IP 
i^(D##Kt>#fc>ib-f»f1^-£) £?\zMf&£h, 
■So »>^rAiS7a7'u^7 • FT-'iljfFL-T 

(~o.£Lh<£>) -r^-^n-fe^-y- • i/*7-Jx<D* >-/<— 

-fe*-f-57cfc^ I /Oi-o^ASr/iiv^ x^ 

-^•/^7hlt CPU^TOIHSl, ny^-^r? 

\z£ D^TcoM^coCPU s \cmtt£tiZ> 0 ^tityx. 

7©sj©cpu s ^c^ffiTmmffitc i /o* v 

f a7*V'S'^^ ■^7©-oOCPUtgii$ 

CPU^Ttc^LT^ y-i?-^£g{f1-5r i:i;i 
lot, ^-Wi5t-^^^fc, /V- *y±—*J 

7*l/y ^^CPU^TA^^Sfc, fiT'Wy^^CPU 
-<Tte, ¥-CPUiLTSf>^, t^^xt, £T 

s.—T^ (homogeneous) x A i: ^7^7* •>> ^ ^. 

CPU-<7l:J;oT|,bJi2ij;5t^^„ 
[0 0 19] *^roSiJ«m^ofrS.^1#mii. a— 
^PH^ro^ffl (iiil) tt^vN-f^^cpu^^jcd 

— tt<Dmm£htc, Dy^-^fy^cpustfesi 

pft-^/l^^n-lry-y- • ->^7A!:Mt^<7^7 , l^ 
yf* ■ ^e— K • ^W-?^^ • v^x A • ^T<7) 
^7^^^^*5tV^Ci:T"fe?)o #»9§©JSfc: 

te©1tfggi£i:|W)D^T% IP*,, 
'^*ry ftiot 1 CPU (^fctex^r/i-y • ^ 
-F<d4§^hcpu-<t) fc^^tus r £T- 

£>5 0 Cl^te, #ISC>*JA^^-r5 : ftBi^te, i!1£ 
OI/0^yt-7-^7F©±7t, CRCtio 
T«It5rt^t*t5„ £fc, iU©CPUs-W^ 

J&^^Cl&S ; / y-fe — v> • /^-Ty b • v-^xA^ 
LTfiJ^*^#-r?)r iti:, *;fc,ib#, I/CMy-fe 
— S? • yhtm ZJj&T\ mm £ *Wi 7 7 y ~> a >■ 



mm ¥09-128349 
Tf^y U?^^^ ftfc CPUs ^'PJ*-T 5 r t £r?fc|? 

tci-^ 0 • hi, m&Jwmm 

bteZ>mm%*s^ m.&?ffrtiZ> <£ 5 fc, CPU (s) 
Jt5(-, /i-7^^Sfli fd&^xy b£tttc:*f 
I/OlftCPU s©^T'7-^l:eiy^CPU 

ip*>, i/omm-±s m&z-* y-t— ^mbiv 

SftHC I /0^)HTt54r-#o 0 
[0 0 2 0] ^IP^OMftS^ft^ti:, C P U<D? 

CPUO^ ; e!)lry'^7AOioIf (ip*>, -ftfeCDCP 

u s ^iissa) icioT7^t^^2, c -?-5-efo 

:cl«l:|ot, ^CPUtt, ^r^CPUcrj^^y 
©7 ? ± * i>m^I ^ c p u ©^o^- y — ^. ic^i- 

(A V T) mZimn-rZo ^Oi^iAVTtiyt- 

y(4, rF^$tLitT^-fe^»^ (^ii^tf, ^^v—(om 

«i"5J:5.4flNi*r*tf. i/O-^^A^ILtigt, 
^5/- y-fe—S? • 7 MS, ^ y-fe — i? • ho 
^-y i?^— ^ (originator), ^ yir — v 5 • /<-7"y b<p^B 

^i^Mi-SM*) . ^^12i5bTV^SW«^*LT, ± 

x, gffcpuii ^j-t-vJ'/^^wy-^K:! 
#LW5 (MLTV^S) x^bDH^LtAVTSS: 

T?fcs«e>tfs gmcpu^y^y^ (ip*,, m&) i~ 

VTitt^ CPU ^fij'ii^-^iiig'-f S * I- 1 ffl V > t~> ti 

[0 0 2 1] AVTtll CPUs w^^-y I 
/OiB«^^:J:o■C«SS$i^*v^r.^:S^(ftBE■^5. T^-fe 
^.*t«, l/W t?<Oi£*s?)STro^:#$<oSS 
lt*$)5 7t-A • (form memory) iCtt-%4~ 5 r 

tdSt?#-5„ •WAoy^rA-^y^-u, F 
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ZCD&M&ZtL £> (fault containment) te, I/CMCjo 

t^— <d i /ogg^fcti^ >- hn-7 t^Ri-r?) r t 
^0^©rcO^«^J:ntf, CPUt7'ot7t-v'^r 

mm-r % tz. \z.& c p u \n y n v ? > i? >-tm 

r±, ;*^y d^TNe M7-^Jb^ff 

9 S> 9 &tltz?*.? (more mundane tasks) 9 Bfo^ 

H-5„ CPUCD^n-fe^trgEgte, ^S^5fe. 7—9 
cd4, X^*j6?j65.St? fc S 4 b »' Sfll Ufc t # fcjfc 
flF^EIBSixa^^y <o#Mx <^> <fc 5 fc*fc©flH8«r#o 

WSotftfct), £>o^ y± — i? • 

[0 0 2 2] *»BroX*5ffi«&tf*S«tt:* SsttLfc 

[0 0 2 3] 
[HJStfH] 

mm ■■ @ 1 &#f&-r& t , *&w<Dm*<om^ 
izxQm&zivtc. 7— ?tmi>'* i rJ»t>mmm-%i o 

-e^£*i/-cv^ 0 0l^-f-J:5^ r-^I^r 
5~o<Z>1r:/:/Pir ylr-v'.x-ri* 1 0AW1 OB^rf 

tiZ^%X~hZ> 0 lot, Hl*r«V^T#flHi-5fc, * 
//Dtytv'^rAl OA, 1 0 B W^rtt-etbti," ^ 
*ftS^f (CPU) 12, yv— * 1 4 „ .RU^iX^h, 

is^t-f^ (It©) A7J/ffi73 (Nio) 

ot#t (n) ©I/Ogtl7(Oe^$WM©A 
7j/ffi7J (I/O) h ■'f^-7 I ^^l 6£ 

'^16©'M<tt — {^v'n-tryir (MP) 1 
8f£t>#§-£-£;Jx5 0 

[0 0 2 4] ^fy/Dtyt^f A10A, 10B 
OMP18l±, IEEE1149. l7^F-^17 



tMP 1 8(DM^ea| (fflft) "f SfcfcfclMP 1 8}dJ; 
7^ ^ • T^-fe^ • 3#— h (OLAP) ^fy^-7i-f 

*U£g=$E-f 5„ MP 1 8 ft, y-fe — v 5 - /^-irjx r- 
^L^olSrttciot, 12 l izmTX o fc, CPU 
s,12t Wfiflli-S - t #T-# 5„ (HBRfcWu MP 1 

I /Q>'<*ry V • ^fy?-7i^^ 1 6tfc5 0 ) 
C P U 1 2 s /V— ? 1 4 , RX? I /O/^ yf-'f V:? 
-71^^-1 6{*, "TNe t" y^LCioTflS 
SSRSfU ^lRJx-^ii«Sr«*li-5o #TNe t y 
Lfi, Zloco— TJIr] 1 0 If y \ ■ y-7V l/f ■ 

y hRtwii^ o y ?m-%zm&<, m 1 ic^tc^-r ± 5 

iC, TNet])y^Lli, t77atyf^fA10 

wfA i o f^f&co&m- cpu rfliiffiro i /oms^ 

AlO©CPU12ft, ^©J; 5 *T^ir^.f4?feiE$^ 
<C»ttl/fi*e>*V^ % ffiOCPUl 2<D?*V~~(OT? 

fo5gtS^77y>3^T\ CPU 12 

(D^^eytt, il^CPU(cioTe»^^fct!if^w^* 

^-fe7.(4 N *-[»].<0^P>4V> (wayward) MmmW 1 7{C 
iSCPUl 2©^^P W^^gSCfcfclctmSE^tl 

"So 

[0 0 2 5] t/yDt^t^rAl 0A/1 0B 
ttu Hi tat/KTfcRWi-SH2, HIS) tc^i-<t5 

1 0A/1 0B-<Tfls CPU1 2, 4>&< it— OC0 

oco i /o^-Jry h • — ^zn^^ i 6 Sr^Ay-ev^ 

'So 

[0 0 2 6] #CPU 1 2« N ■^r^c:ioV^T^ 2/^ — 0 
• s<iry hsSsaSfllRW/XttSft §tb5, lo(DI/0 
/K-b. bftl^Y*— h**i-5 0 CPU 12 

(«itfCPUl-2A) (DX^-Mt Sj-JS^^n-fe 
(WtfJlOA) <DJV—# (14A) — T 

Ne t yy^Kaot, saRfs, y^—y 

(^..CPU (.12 A) $r=r>/N°^^-^ • i^Vn-try^ 
v^^xA (10B) O/U— 9 (14B) ICgSjR-rs. r. 
oft*^S8KHt, m<Dy-y*7x2±y^iy-,TJ± (10 
B) CDI/Ogt-^CPU (12A) CJ:57^^ 

K*ttsMBisfiftrft<, cpunaflrKsstbT* 

co^r^OCPU (12B) —(Dil«SSSttt^-r 
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nir^iH>;*xi* 1 0 AOCPU 1 2 A) Rtf^rA 
^l&^St^ (Mx.ll WDtyt^lOBO 
I/O^y b • ^y?-7x^f^l 6BJcH5gUfc I 

/o§6«> t^-ees^n^ 0 * 
Wc<D9 try ME#-C#j**ix5 D 

-afc^U Et-iJij7ryV3^ TNetyyn 

(near frequency) >^~" Sfctt<JB«*it Ci&* 
(frequency locked) >-=&^- KO— o-Cfbf^$ Jx 5 2> 0 
[ 0 0 2 7] iffiJS«E»[-C»ffi-S fc Sfctt, a£« Si^S 

ix<5 0 i^ifttiJ, ^ny^^ADitaiL (C 
S FIFO) IE«^g*ig (£ITK»» *r/BV^ 

f i Foit ifij^jsfga&f^^mt tx^ *? • 

I /O/^y h • \s9—y ^-f:* 1 6 t^t% 4fc 

■ctffLTv^cpus i 2©in-cia#s:aHSi-a t# 
^$tca»(iock)e>ttsri:S:a!*r5. nttft«rca& 

t^rAl OA, 1 OB) OCPU s 1 2 tOWT*IB 

^sra^rsfcftteflsv^ax*. atfsxtfsfs*^©* 

i^bfei" ^n^^^FIFO (CS FIFO) 

Net*r-K 0 — 5Sr#xTV>5 : CPU 1 2 fcgSK 

ss**oT«j**ix5 0 rcoffi^n, mm'^^xo 

tC N f^ntyt^rA 1 0<Ds<Ti>K *CPU1 

2^idc^^ h y — ^^bRWfcrac^^Srit^'fi-a 

iifc, ■ n y ^ - ^7 y ^ • Kt?»fft 5 r t 
tfT^Zb^^o^m^XZo f^7 p w>>^^^-Ft 



fcWCi#mfcW:ar©CPU s 1 2fc«*&£jh,a^5;i' 

h bfc^ yir--^ • Hi, A™ * i 

4ACJ:oTS? mm) S*t4»oWtB-§-3»SIKttRi 

_rac«FiBfccpu s i 2-hss£*x£ «t 5fc/w-^ 4, 

[0 0 2 9] Hltt, **W©SU<D4«KT?*>5., iS^JDco 
/U— ^ 1 4 (gllTIt A— *RX X , RX 2 , R 

Yi , &u*ry 2 -e^Sixs) ottstisio©t^ 
/nt^t^f^ i oa, io bhwd^ • y ^ 

K«cSr*i" 0 B 1 fc**-* 5 fc* *RX 

1 , RX 2 , RYi , MRY 2 tt, ^ixbSrl/O^ 
^^h^y^-7x^716X, 1 6 Y^UK-g^Sfe 
feCt^otytlOA, 10B *bfcJ: 

^ix^ixX^Y "{IT ) HJKi^n* • yy^g 
tt«r»J*1-S. /^RXi ~RY 2 MRYi -RX 

2 B©^-n7ftKJ >^tt, CPUsl2A, 12Bi 
/V— * 1 4B, 1 4A©B^o^ • y y^iiL y £ 
KCi5fc— o<D« (XJfcttY) a>£>9JO«^n* 

-y ^SKSrewei-s. La»Lfca*&. ,v-^r 

Xi , RX 2 , RYi , &<^RY 2 ^ioTSI^jlo 
^n^-JJ^tt, I/O/^^h^^-7^^ 
16X, 1 6YWftRS*L5a I/Ogf (H^«K) 
Sr-ocoffiO (XifcflY) XttBU<B«^ii&*S. Ell 
tc^Ti?^ ;^^RX 2 Xt*RY 2 Hc N I /O/^ 
y h ■ -Y — ^rc^^^fgl 6 xXtfl 6 ytCy^T 

I/0/^^f'Y^^7iY^16X, 16Y 

/V • b S^t- <t o T«S $ tltz 9 o * - y V ^ 

Xi , RYi KfflgfrZltfttD^tltbT^T/V • /K— h 

[0 0 3 01 /^14 ©«^lWRW-*3l«F*nfc £ 
J: 5 fc..*Jxfett^ H2XVH3fc* 

TV^5o H2Tftt % ^Jxit ;V-?14AXyi4BW 
A 1 0AM1 0 B^iiJP^^^^n-fer^^v^x^ 1 

oa 7 miob' ^mm^r^tc^^^ti, *ti\z 

10A/10B, 1 OA' /l 0B' , 1 0 A' ' /I 
0B' ' , RXflOA 3 /10B' ' ' Sr^i^TV^ 
5, 8o<DWPtyt^fA^7^?»t 
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3**-t~J:5»^ t^nt^f ^f^l OAMl 
OB^\ t^atyt^fAlOA' /10B' , 
10A' ' /lO^B' ' , XVI OA' ' ' /10 

^14 CW1 4D&*;h^;ft^tpfcV^ wfc&Bfc 

CPU 1 2, A— * 1 4, MI /O/^y b • 4 
l/?^7^4* 1 6iaoTTNe t KgSBSSftfc I / 

fi5l-> 1 4 CMl 4 DO*ftl*- h 4R 

[0 0 3 1] /v— * 1 4<£>f8fh tm^rAl 0 0 

«t |H3(7)^S^>^7"^1 OOCPU 1 2tt, te<^^ 

"S*gS M Will c 

jRft*, CPU1 2i»?> I/O^y h *>f y?-7i 

-Cfcio ^^n-feyl^^^A 1 0 B* CDC 

PU12Btt N (Wotj/f^r^lOB' ) CO 
/V— 9 1 4B N 1 4D N XV (^^^nir^ihV 

^t^iob' ' • ) (o;v-^i4BXi;, yy^LA 

SrrfrLT. /w^HA (f-^fAlO 
A' ' ' ) , (t7^r^lOA' <D) /^14A 
^t^OR, 9 1 4C N Si;/^^ 1 4 A 
^r^lOA' ' ' ) ^LT^r/^uiryl^;*^ 
^10A' ' ' ©1/016'' ' ' §:T^ir^T-#5o 
ISlJBItfc^ t7*I^rA10A' ' COCPU12A 

h(D— o<7)C PU 1 2tC«t 9 • T^i?^ 

r i:OT^-fe^*r*ftTV^5=2>'#— -♦^bfejKKiri- 
So £<0j£fcl:j8V^ fCPUl 211, -^(DCPUCO^ 

CPUco^-ey 'f-^^^KCo ) 
[0 0 3-2] [§l2{^i-^a : >^xAcO h^n v?—^ N 
t/^nt^t^7A 1 0 A' , 10 B' <£>A~ * 1 
4A' , 14B' fcS8R"*-^<, /^14A N 14B 
<Dt$— h 1 , MMTNe t y LA^fflV^tt 

tftI^fA10OCPU12 (1 2A, 12B, 'l 
2 A' , 1 2B 5 ) t l/0'<fry.Y ■ <<>9 — 



/nt^t^fAlOA' (DCPU 1 2 A' fit, 
^14A' #—b4, b3),/W 

-n4A Wy #-b3, TVb #-b0) , X 
VWgtlSgHttTNe t V L\n£oXM&£tltcM 
1 ^jftKfcJ: OI^^P-feylJ-^T 1 ^ 1 0 ACQ I /O 
1 6A^7^t^L^ 0 l^LW^ ;^?14 
A' as3fcfeftfcfte>HE N CPU12A' I1 /U- 9 1 4 
B' My #-h4,T^h hSK/V— *1 

4 b Wy h3, r^f #-n), yy^L 

A, XV/V— * 1 4 A M > hi , T 9 h zK— 

ho) RiioTjgjjtSii/tijByeKJ: 9 I/O .16 A* 

lOCDCPUs i 2o^TWfc%*iift»BSrt>ffl|fi: 
U M^9^fCPUIBiBfli»cSH-5^«:«r« 

[0 0 3 3] H3f±, 0 2 \Ztf Istih (D(D hstfv Z? — CO 

OA' J , 1 0B' ' XVI OA' ' ' , 10B' ' ' 
<DJV— 9 14 ( 1 4 A' ' XV 14B 5 ' ) (Dtf— b 1 

BBfcii*p©*lbTNe t'yynA OttHigfflKifB 3 ic 

WCPU1 2 £ I/CV^y b • 4Zs? — 7^<<{ * 

i 6 t^wtc^mi-r fcis-t?#S. :©7r^>svt 

tt, («it«, CPU12if^I/0/^/ 

h .^y^-7x-f7i6) tt. tto«*^1l^o^3ic 

tf N H3©^7^1 CPU12iffi(OC 
PU1 2C0ffl, SfcliCPU 1 2 t I/O^-jry h ; V 
y^-7x^f^i6i^) OT^"fe^«>ft#ft»Sr« 

(fault domain) OtBifett, Zo(OgoTV^5 7^ b • 

^^fyH i^t/^n-fe^^^^^ 1 OA) 

5 ^>o ^rtt^x.{2i N /v—^ 1 4 A* XVI 4 
B' ' ' BtlftTNe t !I^LA4lt, 
*&*tb5 SkWd ± 5 f-^^-t ytWfA 1 0 AiS*" 
Sl^ttfc^bH Wntyf^7A10BOCP 
U 1 2 B tt, (/W— ^ 1 4 A. /W- 9 14C, /U— ^ 1 
4 A' ' ' ^tt s I/O^-Jrj/ h • ^y?^7x/f 
716' ' ' — ) I/0/^^F^y^-7x^f7l 

6 J ' ' — coT^ir^Sr^5"e$>5 5o 1 4 

A' ' ' W14B' 3 3 r^MSSLAt\ t7V 
ntytWA 1 0A©S^i5/^ 1 4A (X 
V/W— *14C) CQ^Sr#oTt. CPU12BB<0 
illt^, /U~ ^ 1 4 B'O/V— h N JV—9 1 4 D s /W— ^ 
14B' ' ' , >v—9 1 4 A' ' 3 XV*®:tC I / 
O/^y h • ^y?-7x/f^l 6' ' * 
LAS:^bT*fc*5I|g-efc-5 0 

[0 0 3 4] CPU7-^7^f^ : :CT'@4^#I 
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-tit. CPU1 2A#<£ 5ff*fc*SftTV*5 Q CP 
U 1 2AM1 2B©p»tt, #J^ti«l6^IIStftfc 
CPU 1 2 A(D»M«tt§rR93-rs 0 b/6> 
b&#<b, #fc^£/j^|5g!9, CPU12AO»C 
PUl 2Bfctra«fca«-f5iVN5-i:*3l»*^5 
Tfe5 5o 0 4^t"«t5^. CPU12AH nU<0 
^ir^tSf2 0 a, 2 0b^lC^Sf L^o 

9*-^3W«t*WAS:«fTi-SJC5fc, HJJBUfc. ny 
g!20a, 2 0 b Sr^tfo /Ptyfgt2 0 a, 2 

o b o^ti^tua, #js**y ^^^y 2 2fc N 
2 1 (21 a, 21b) mot, gjg^itSo /By^fe 

2aSi&fi-c*v^ 3fc+4>4rtSB*^y->3.p«^ey £^ 

7 p nt7tI12 0©rt«T?fc5 55*tyV a ^*y 
Srffi5fc*^v>5r i:*5-C#5 0 if^<, ^y^ 
2 2 3»«v>6>ixfc>5c6>tf v 2itt, 128 

If y hCD^—*, 1 6 tr^.KDtSQlTjEa— K (EC 

(T-?RZ$M!fcECC\ZttTZ>) 2 5<D9? - 
K 9 9* * tf^h'Sr*^— LW5 3oOf*y^ try 
K 2 2OT.K^ • tf y K 7KV^S:^/^LTV> 

[0 0 3 5] Sfc, 7 p nt^f2 0a, 2 0btt, XS 
I^Y-T ^^-^^-T^Sfi2 4 a, 2 4'bfc^H6 4 If 
y V • r Kl/^/x— * • 2 3 ^Lt, ^Eriv^ft 
^$tt5 0 ]9fa*&tf, #/^2 3a, 2 3b±tfi 

n-feryf-2 Ofa, 7^ y *^*i*y 7^7jmty' 
^ • ^77<7)Vy . ^77^5/^, 4^9 (Silicon 
Graphics, Inc. ) COM I P Sf> tTS?3 ^bA#*Jfg 
&J:5&, RISC R400 0iW^p/nt^f 

XMY-f^-7x-f^l2 4a, 2 4bft 
tj/fit2 0a, 20bi Co«C/W2 6a 
XT/2 6 bsa^fefti) ^^ey (MC) 2 

6Rtf^t^y^ • • T^ir^ • ^y • T 

W2 8^tV^CPUl 2A^^^y ■ is*7^J* 

^-7x^^12 4ttU 7 2 tfy h • 
^&v<* 2 5 ItZ X 9 S^IC^oM c s 2 6 a 2 6bir 
tB3E»«-fSo JLT#*»SJ:5fc, (E 

CC(D8 tfy hfcffofc) f^^6 4 tfy hfe^m 

{?~?>vy— K) ^f^-7x^^t24 

S2 4fa, »a**t*ffif*»©--oois _t&: 



3 2 try h U ffi^^^^-^^^^ 
£Eg2 4fa, ^Si&^te<Dfg («*ff, «*i©Ttt3 
2tTyh»») 0 Hfc, ##ii*»f^t?, ^^-7x 
>f^gg24a, 2 4 bS, 8&Q ^SrtSfcfcfc-?:^ 

Klld^fc7 Kl^^^lHC^feT^n^ • ^y 9 

5 0 ^r>x^y 2 2fOT: (±) ^y2 8l£« 

^(DECCfa, fi^O 9, d^O^— 

UjE, ^A-lfy-hlROtfcWSrWI&rS, 

[0 0 3 6] #fflf*IStt, XI/ "« 

»" m&^tSo Mc s 2 6©-oB, ^^ey fc^HRSS: 
«WB*»atf. JEfc, Mc s 2 

6 *fl5«ftBfc»t5 8 tfy na9tri=— k (e 
cc) jHf'fc. -SK~oo^fS§:»5&t?. Jn*: 

t, Eccfx^n*^ bra, «* 

fct^SJi/a. «*J»T^-fe^*ix*:4:#fcfa, EC 
Cfa, l£— try MS9S:«IU ^o7^t^J^ 

?7fr\*v ^»9 4^t(^ai-*fcftfc«v^bJ^5. CPU 
1 2 AtfM ^^^^Sfi2 4 a , 24bfa, CP 

U12A(DXMY (I/O) h S:-tix-?tt*— tf 

^-7x>f^2 4af± % ^otyf^f^lOA 
(El 1) (OAs— 9 1 4 A<D/K— hfC^^fp]TN etyy 
^LxCiotKUtU Y^y^-7x^f^gg24b 
fa, TN e tyy^Ly ^J: 9 ^P-fe *;f^7^ 1 0 
B (01) 1 4BfcWl«teaa(rt-5 0 X-O'* 

-7x^^gf2 4a|j:, ^UAit^ntjy 
t^fAlOAOCPU 1 2At(Om<0±X<D I/O 

vv^j ?9&jemr& 0 mate:, y^*— 

^S2 4bfa, CPU12Ait77Pt7tV77^ 
1 1 4 B ^f^iT^) I/O h77^y 

[0 0 3 7] X^fy?-7x/f^i2 4a^^l 
4A^ittTV>^TNe t y^Lx (Ell, EI2& 
tfH3) fa, ±3£L7cJ: 5f-s tiT^PJx*^ n y ^fl| 

^9 try hcox — ^ 4:31-5, ^0(^ 1 0 tf y h • 
/^>^ 3 0 x , 3 2 x Sr^tfo 3 0 x fa, ;V~9 \ 4 
A KiSfSStLfcx— ^2:51-5 ;/^3 2 x fa, /i—^ 1 
4 Ai^AAtT< 5^-^SrS-S 0 HS*77r>3 
Y^>9 — 7x/f^gf 2 4 bfa, — ffcKLTNe 
t yyny 5rMtTV>5Zo(7) i o tr y h • 3 

0 (W^ji35fllK:*hra) y 2 y CA*a5flre«r 

5) fc<t5 (f^Ptyt^rAlOBO)"/^ 
l4Bt«KSix6 0 xXt;Y^y^-7x^^gfl2 
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4a, 2 4btt, X2y?-XTyy?X~mf$<DW){E£tl. 

o x ±fcjtKta6flri-5is, rattu^-y^Y 

ffi^^-^fl, ^X^y^-7x^.x£l2.4a|I 

• yy^34 y CioTX^ y^-7x-f7g!2 

4a{:U^^^ 0 ^ICO J: 5 CPU12a(OX#- 

[0 0 3 8] ^1:77^^3^ CPU12A^*- 

/^3 0 y fc±5Y*-MJl, ^oX^fy^-7^^ 

!l^3 4 y Ki? X^>^-^zn^^^g2 4 

[0 0 3 9] ±3$LfcJ; 5 fc. ~o<7)^ >9—7^4* 
g!24a, 2 4bft SWClWBGD. 

-T^o CPU12A<^XXtf/XttY#- 

^~o(o-f is 9 —7*4 ^w-^rngf-r^ < f^*co-r ^ 

^-7x^^Sf24a, 2 4 bfciotSffi 

g (24a4fctt24b) ^ioTSffi^Hfcf-^ 
tt, fifc&l&U* (X-Y is 9— 7*4 ^if 2 4 a Ciot 
Xtf-h^mZthZXfj'f—? *Y4 1/9— 7*4 * 
^12 4 bKfcmirZ>) 9k>h^P^'5^«l 
3 6 X XV (Y-f y^-7x^f^gE2 4 b |:±oTY 
^ftSillfc7^^X^^-7x^^g24 
atce«-T5) 36 y fc^£:ft,5± 5 tc, te^^^^- 
7*4 (24btfctt24a) ^«£ix5o 

s7WWAt5Ci:fcioT7*;i' K h b 
«#ES:tt#&i-5 0 *B#fFjg 4,817,091-S^« 

i~-<< > yy b V*T$m<DTX\ ^r^oty 



it*4v>y7 b j7s74fcttt^y- ^ • 

5^-K**T • 7 p 7y AtMtir fcl£» 

yAas*Ufli'sriB-C«>S4:*tf±, gya^^Al oft, 
CPU 1 2AM1 2 B<D*tl : ein#®iiLl*1t7Ty*s' 

•T-<<«^'r5r fca*-c#5 0 cpusi2ii, cpu 

SiU?i5^^CPU s 1 2re-C7 p niryiNira 
> h • -T^^ — 7*>r * 1 6fc±oT«!HWSlx5S«-^ 
*»&EI«^6«^tt, K4:A,i?0»&\ yyh 

^ is? • y^7A&i/y7 h !)xtwlt, mm 

^f^lOfl -^CPUs (ffllfctf, CPUsl 
2A, 12B) *SHJJ|j§Jxfc N 

^yv-3 ^"t?»f^i"-<< 0 l 5 fcH*fc*8*£ix 

PUs 1 2<D— 03SS»l»S:^Ca»frfcH:* ^Erixtt, 
t y f • ^!>^i-5 0 ttOCPU 1 2tt, --z><n?*? 

[0 0 4 1] f^ft^lEfd 9 t:>. h'-^-* 

TS^coCPU s 1 2 i I /O^y h • — 
^^i6i©Btfei^«, cpui 2cD^:ff^ffi»& 

(ffllx.fi, SIJC9CPU l 2Sfcfl I /6*<*rv h- 4^s 

9-7*47,1 6*fri-z> i/omt) tummmirz 

-7x^7if2 4CW^n o ^v^-y^n 
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zfcm-rztczxDmm^^v -t?±* (dm a) mm 

1/ (BTE;I9) Sr^tf. Jftl^fAlOOSft 
14, cpuro^'t!) 2 8te*HBI©y— * (M;tt3\ CP 

U 1 2 B£fcf4 I /O^fl) teiioTfE^llbtbS^* 
fctt»t&*ft3:ii&rF*i-S. r<?I*^ CPU 
12©^y 2 8©*«5*WjWnFpTSii,3£ i«r»ll»c 

© J: 5 * ^ r * 9 - SrWJH" 5 £ £ K i 9 T 9 ± * SrfF 

*-r5*=»*fcwt*iN!Sii-5T^-fe^»stt«aE cms) as 

01 6~H2 0(DlftB^ip(Cf5*$^ST^-fe-^S-^'^ 

(A V T) |ftaiElJ6fcJ:o-C*JteSttS. 
[0 0 4 2] A-—* 1 4 5r^L 

tl/O/^-y h • ^9~ 7i^^ 1 6iCPUs 1 

TNet!)y? L±T*^{f ^/^OA-— ^ 1 4 
dioT^ib^S (A— h#Ctb^5>) f-^OT^ 

So 

[00 4 3]- /jgjg Hggfc : 4Qg>l^yt-v ; 

• ^-Jry WCPU s 1 2 i: ->^X-t,K>Jlia^e 1 7 
i: © HQ lJifg^fS#5.^- 9 Sreai" 5 fc ft fc/l t n 5, *t 
5„ 05 (a) —05 (d) (4, ^©^-^h©7-(- 
^K©Mt*t, — ^©t< y±—'J • y<^ry b<DM&L 
Sr^-T ; 0 6 ~0 8 fi, te©3o©/^s'Fi©iM 
^1% TNe tx!)7 -^5- f7-^±tfii^f-^ 

«, HADC/n'75- hi: LTfSsS'J^tk *>o@5 (a) 
^£tvCV^5<, m^i-5<t5l-, HADC/^y b 
(2, 4-0<D7 4~ /WK^ftS : SaW b • ^y^ • 7 
^ — A- K, 4 h • 9 • T FV* • 7 4 —A- K, 
N^W b • x— 9 • 7<<— A-K U t>*##7*— 

# 93 5 Ntt, 6 4 0t7<lT?fe5©ASJfJ 

, b • ^--4 9 V v9 r K&rf-^v9 (C 

RC) A-K„ 05 (b) CPiW^SixS, ^y 

/•7^-/HU 3/MF^ftIDm> *yfc- 
^ . ,*tr y KD*i|»553feS:«SiJ-f « : * yfc-s> • /< 

-/"y b©y— *4fctti£flMf, h7^9i^3 VCOg. 

fctt^-^S*^©^**??**) t«Hlt5 3^ b • 
y-^ID„ 5E5feIDIi 4oOt7"7-f- AK£"g- 
tf= JMbWMStbS "SWT 



I D §r^tf 1 4 try b • 7 4 -A K ; fft#j $ Jtfcfc 
^©Ja^^LTV^, iIID^t-V^6t* 
5/ b • t^^-^/K ; RZf-otDm&f®* MtfL-f 5fc 
fcJc^v^b^SS^il^ (P) try K : ftOTEftS*t« 

3 o©t7*7 ^-/uKSr>S-f S ; ^{t#cDH^*fiSiJi- 
5, 1 4 if y b<mm I D ; ■tO^JKrtoSlft^fliSrlftS'J 
6t*-7hgflD; W h7>-f^->3y©i 
*«SUi-5v ±!ELfcJ; 4 t"y Mt7'7^-;v 
K. Xfc, i«7-f-;wm, 9\fyY^/f~9 
"mW tiSy y-fe-v? • /^y •hO«ftb£f — ? 
• 7>f-/vh*tt4Wf- ^©M#StS. . (*E 

S:, *fc»4-t©i8«r % t*y b 

^9 ^ttLX&m-r^K 9 t*y HfcLta-Kft^ 
fcy*—9<D8 try h • ^ h^t)-efcS„ ) 
[0 0 4 4] H5 (b) (C#{C^^^V^f±, $b%7 4 

K* s 3 0<0ib^7 -f —/V K, IP^>, (Region) 
(1 4tfy h) s ga(Device) (6tfy h) SiU^S&il 
, W (Path Select) (ltfyf) tc#ffl $ t V n 5 *^ 
T-fc?>„ 11® 7 w — A- K©W^f4, ^ yfe— • s<y-y 

W«E^«. ^ 1 4WT- ^T7^-t<©lftil-ilL 

— i? . s<>ry h©f^ftfS)5^©gg (^ilxtf, 
gf 17, CPU 12, 4fdiMP18) SrfaSiJ-f-S. 

SiJ-fSo filHBilf y h i LTM^Jifttf? b(4, ^ 
y-fe — ^05 : E^c§r^•^T*V^5 (Ull^bfc 

f-t^mm&ikg. (mi 6xtrHi 7) xim— 

-bil^«)# (133 1) fcBBiiLTKTfcJEfclBK-f 
5. a«J©3trybf4, i6JS^±9 3E*5lt3S©fc»e)H: 
Sft-S^ixrv^o 4/W b • f~ 9 ■ T KW* • 7-f- 
/v-Ktt, 0 5 (c) CPiSlt*$Jl2>„ 7K^-7^ 
— /W Ktt, HADC/^j/hCS^C, 7 s — ^©gs#U 

^LfJ, ^yt"7-/7yf©y~^ CPU 12© 
y^E-y 2 8 t$jiSil/^)' < #'7 ? ~^' ^r^/yTV^S I/O 
SSI 7t?fc5*ibff, • T KV* • 7^-;vK 

(4, f*— ^*s»a**vS'<#-? <i ey 2 8 {c*3»t .5&g£ 

PUsfcStTf-^ -7F^i±, AVT^SlHlSS 
(01 6) l:±cT^^y 2 8SrT>-fe^-T5)/c*^ 

y h • ■< ^9-7*4* 1 6 ft, R«*»att*3lEXV 
^m««?r^r-r5o ) TK^^-f-^WCPUl 
2©^ J tUttflSr»aiJi-<5i: 7 4 -A- K«> - 
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SS (Ell 6) KioT«^6tt5. 
[0 0 4 5] mmistzX 5^> H AD C ;* S^'- 

M^fA10«*gS (WttfCPU 
12) MT»3i*x-^S:eai-^<»fM"S 0 

6tt. v?\ 7KV^ XVCRC7-f— ^K«»t*r 
^1?vn5HAC^ yt-y • hSrSt. HA C 

OMl 7) ^K^t)7 :f --^^*?:^{f-r,5fc*^V> 
ib*t£o B7H:, 8/Mf'^^-7-f-;UK, 

- £*Wcx-^<£>y CRD) Srgftf, KfcDK*-^ 

— • ^y h£^f 0 HC^ y-fe— • H3\ 

[0 0 4 6] - dL>^nZ^^MS : XWY^ ^ 

:7^;*^«2 4 (BPt>, 24aM24b-@ 
4) CPU 1 2rtC0 3o0^fl»|gSrj|fi : -r^<» 

f^i"S : OSr^^& y 2 8fc^ V*— r7^>f 

IT, XMY^y^-7x^7gi2 4a, 2 4b 

fcfetC7 P n-^5/^2 0a, 20b^:^^ey-^^hn — 
5 (Mcs26a, 26b) 28 fc-tix^tb 

^x-^^SiZbiix^tee^^^y 'TF^fc, JLT 
#d»SJ:5fc^ ^-^S^fTIE^- K (ECC) £r 

7*4 7^2 4#ifft5di) Srfll*fci"^<»3i 

■ TV^5 ~OtfM V* — 7x><7^fi2 4 a, 2 4 b 
■f 6. 

[0 0 4 7] I /OT^ir^t^HLT, 7 9 ntyf20 



iffS^^y -T^ir* (DMA) Wrifci:m$rtZ>4 
-7x^7gl2 4^J«^8U ^Ltgfi^ft- 
oglotftCTNe t K-tixfe«raES4»tixtf4fe4 

So ) 

X&tfY-f ^^7x^gl2 4^)l3 ©aiB-C*) 
5, ^y 2 8^7^t^$Sttft$tt, -f^-7 

XJfe (A V T) «£/SV^ 0 AVT»t T^-fc^fF 
RT^tbfc^^xA • = V m*.t£> I/O 

Stl 7, £fcte:CPUl 2) fc*H-*T K^, ffRT 

<D*a«fc«Sr&tf. *fi, A^ y-fe— ^ • /<4r* Mc 
•ttiifcT F>^«ar Kl/^^^T\ 7K^» 

a\ ^ ^ y 2 8 5:7^ t ^t^fe^ii^ ^ y a«gg 2 
6t±5 »« ft te*«ar k^m^-7x^^ 

[0 0 4 8] @9 Sr#flg~r5t> C PU 1 2AC0X4 >- 
^ — ^ xi^^S^2 4 a (Dmmt£thtz7*v 

b (tW:CPU12B, Jfcttffi©CPU120-fy 
^^7x^f^8t2 4) te, *KttKRICJ:5te#J*S 

ix5 0 ffioT, ^ y ^ - 7 * >f ^gl 2 4 a ©SB#«! 

I^rA l 0c7>ffe<£>^:/^ — 7x>f^gf 2 4^tlD 
• 7*4* 6 o, ^^y - ^y^-7x 

(BTE) 8 8, T>-fe^*att«aEXt?«J(HftailI» 
9 0, /^^fSH9 4, Xtf/^jyhgfii9 6«: 

[0 04 9]- ^nir >y^ ; 4^$ — 7*4* : 

X4^^ — 7*4 *BW2 4 z t<om<om^7u— (x 
SrteSi-So 6 4 try b . T Fl/^M 
7-?'^ (SysAD) 2 3 a i: 9 If y 
2 3 b tSr^A/"ev>5, ^Ptyt'/^2 3tt, 
tyf20 aR^ntyf • 4 >? — 7*4*6 0 
SV^{d^t~5 0 S y s AD/^ 2 3alt SMfr^&Wfr 
||7 7r7 3Vt\ ^^ey • T Ku^itFf- ^Sr»-S 
tlRl^C, »^2 3btt, Jg^XVx — ^«SU^« 
(S y s Cmd) £31U\ S y s AD s<X 2 3 a ±tf 
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y^-7x^fX6 0ti 1 G^y • = V b D — 7 2 6 £ 
jfTLT) ^^-y 2 8— CDT^-fc^tc^j-LTT FV-.XJ&tf 

tr. y*ya»e>«anofcy— ^jttwfrflMttt, ^n-t 

IS, X^^-7i^7gf2 4 a tSUMIJM 

[0 0 5 0] 7*d-fes/ib • V^— 71^^6.014, 
^iBjtt 6 4 t*y b • Zfu-K yf • T h>^/f- * • 
^7 6C±oT^!) --r^^-7^-f^7 0S:t/*JBg 
7 4^JSSR$3X5. «l/-77?7 4li 1 X-f 

— 7^-rjx^a2 4 a©i©=y#-^yM;-t* 

^74 cD@AC0t.©^X-Y y^-7x^f724a £H3S 

■r s * ki^b v ^ b *i 5 ©f& © t © * tc^m-r 5 

irVN5*H(-<£ 0 x 7"ntyf • T Ku^/f-^ • 
*7 6f4, l^fc^;fc,b©l^;*^tc^1-5gE3t?>3:fc 
H:»ii*tilt-g-*ix5. M^^7 4«, 7nty 
f-2 0 a |C*fU-CfflE*9/»ii*.r^-fe^WIBT?*)5 : 
^tLbf4, X'fi'* -7 "fflAWffc" $ 

i£5„ 0!l;tf4\ — ^©V-^^fcfc, CPU12A^b4 
y-fe-v 5 • /"v^y b©V— * • T Kv^SrT&Si" 
Sfcfcfci^btui, CPU 1 2 A<DS— F • T 

S:«sijt-s ; &j©, K5tD «r<gir^(4, -f^-7x-r 

(4, (^-*«^tfBTE*S^/«SM^IE 
BTE88, y,,t--;.^ ? h^L 

tftsa***— *r»'L-cv*) tdi^naisis 8 6 , s 

fcl4AVTMj3[Hlg§9 0tioT^5ii:*!T?#5> 

* y ©nw£r®5£i-5, m<Du*s m&^mm 

SS8 6 [ciSSa-a^zK^T 1 ^ (1BA) I^LT^ 
b^So i"^* •tatbSrSUAJi/CVSfl* 

[0051] y^ey • -O'* — 7 7 014, -ocd 
3 6I^|p]t?y b •/<7.2 5a, 2 5 b. 2 5 
iaotX-f>?-7x/f7gg2 4a^T-!l . 
bn — 726 (MY^^-7x-{^t24b ;| 

4 #B8) fc^-f-s. y^-y • -7 *-r*tt, 7° 

ntyfg!2 0, B.TE8 8, Xt/AVT»aiElft9 
O^bO^^ey • T^'-fe^(w*ht-SS*fWSrl91?(arbit 
rate) f Sil#i"5o ^nt ytlfi2 0 a^bO^ 



oit i 7frhzfu-*yy-mw2 o a laotisbti 

/K 4/cfl^^-y 2 8{4, r/n-feyir^glcioT;*^ 
y F7->7*$MI/OT-?iII^Lt 

y • 4 ~y#—7 ^7 0 {4, C©pf?SrH^ri-5c ^ 
^ey 2 8*»fcT*-fc*£frfc7*-*;fti«frfrlt#tt, * 

■=ey Se^O^^. 8 2tJ:oT^ ; f !J ^^-7x^^ 
^WISIeISS 8 6 , 7n^$5giy^ (BTE) 8 

s, jtrfr^-k^*sttitotRt«Eift (avt) nasi 

14, 2 8»r«3i*-tt5 0 - u*»uftja« 

b, XWY^y^-7x^^Sf 2 4aXlF2 4b© 
M^E^^y • -f V^ — 7x-f^ 7 014, (6 4^5- 
b) f&Si^LA^o^2 5ClffiU #^^ey • 
— 7x-f77 014, ^©6 4 tfy bfg*B4©3 
2 If y b«»tSr#3itf«:fdS:*fci- ; ^^y -A^9 — 
7^4* 7 0 ^4:oTS5iStb^V^3 2 tfy bf4, -^it 
btf 5 ^9 (c*fbTI^C3 2 tTs/ b tJt^$ixS=J^= 

^-^ • w>-^— 7^^r^igg2 4icioTy^-y •-O' 

[0 0 5 2] bio irKai-^^St, 121 1—0 3©^ 
3gv^7A-c-f4, #Ji^i4, #JHW3i*ffl«:e«i-5fc 

V> ■ ^>ry b t LT^If $^S 0 W3i*flMS«r'SrA/T?V> 

s> y-t— • hjMMrsjtafcsmri, ^©it 

#{4, CPU1 2A©rt»-C*J***t*:tdji*i#l!:, 
7°n-fey-y-2 0ia5ffIfc*fLTML^o^f-f 

Qil&Ztilzm&Wt. #J3i*©JSHSr*L-rvS, (#J 
ii^3SaiHlSS8 6©F*39J©) 7 1 fJlf^ bSr-k 

yhti. 7*nt5't2 0tl > «ii*fci9W3& 

D^fflt5it#tt5 0 #J&^!&g0S&{4, «T 
I:i9^rai?t5, X^f^-7x^gl2 4a 
©BTE 8 814, SEgS^^y • T^-K^S:l8fT^-'«< » 
f^U *>oyn t 7 f 2 0 I^Stl^T^ J-frS 
$S#£#y£-f-5 0 BTE 8 8(4, 7*u-fe yf 2 0 fcSifi 
7?fcS, I/OS^4^f'<<7*ntyt2 0CJ;c 
Tir y b T s/ 7° b, a»o$*i5»7 Lfctfll/nt y 
tl^f=t5ri#f#5„ BT'E|^aiH]S§8 814, & 
TKlJEKiRK-f 5. AT^y y-fc— 3? • ^7 b{C-^*tv 
S^^-y • T^-fe^t«"f 5S*tt, AVTBteBia*9 

§r-g•^T♦v^?,, a^©fF"5TJ-i VftfrtiZ, Uc, AV 
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jft-fS. AVT»i@K9 Ott., »T(-4 91¥&ff 

[0 0 5 3] BTEH3[h]J&8 8 (4, xkbtlZ^y*— 

< AVT»aiaiS9 0fcBB3iur«ifW-«. &(c 

y V^ltm9 4(4, * y-fer-v? • h • 7*— AU: 

BTE&LFAVTfi&S(5]g§8 8, 9 0 *»feSflf LfeW« 
SrT-trv^/w-L, tflhtmmx^ a*-C-t*tfeS:^y 
7 7 f5 0 H(£*>fc, BTEXtFAVT»aiHllS8-8, 

9 0(4, A73^ y-fc-S? • ^y hSrgitL, «3RL*> 
O^S-f^ < V V SffittR 9 6 XWjft U ftSIS 4 "9 
tJibfc/<?7rU **o^*!J 2 8 fcistfr*- 

"v>5ffi^J^ yte — 5? • *>rv Y (#Jx.f4, I /OS«j6» 
fe:7ny* • *trW#LTV<5trat9!!*) (4, g 
*h7>"t> , ^'>3>*aiHll& (RTL) lOOKiot 
etSSixS. RTL 1 0 0(4, S?*asj5fJE©)(lWi*jKjiS 
^tS^if 5'a»fcVHB1- 577 h/^^K (UBS) ^* 

5T»*»t*vtf, RTL (4, K**3trt7JT/6>*t4*»ofc 
£. ifcr/n-fcyj^ Ofc«^-T'<< (#M^SIhISS 8 
6K«toT^aSJx*»o«^Six5) SfiJii^-Sr^jS-f 
5o ;tJQx.T, RTL 10 0(4, J&#£:5lf&-r 5 0 RTL 

10 0(4, ^fWf57f*U^^L, d^o^tU^ 
fS^SMSg&fc-e^ 5 4 5 tT'pts't 2 0 (cfEfcnfcte 

#3*S{f ^ttfct fCS07 K^SrBTE 8 8 (ditfe 

[0054] CPUs 12 CD^r^n(4, ffc^S 4 5 

(i, #CPU©^y?-7il'^ll2 4a > 24b© 
»fF© ttfit (on-going) 5 . -T^^ — 
S24a, 2 4b(4, n 5/ ^ -*=r y •7°X*W)ft'? : b<D 

2 4 bvmittVzmzztm-fzzkiczoxnftT'Zz, 

Z.<T>T-?rx— ^}4, CPU1 2A©gf24at-t^ 
5:{£«-^>v ^3rG£/BL, a>o 

^7-gf 2 4 bco^-col^ L#tf&-W>- • ^-t 1 — i?bttM 
t5: i: Kl 4 oTiUg 3*1,-5.-^ ^-7i^f 

^oT, ^y?-7i^^gl2 4 i:MC 
2 6t©F^7-^6MWt5^ ; ey 

X(-, ^^-7^^12 4 3©^^!) 



7i^^ 7 0fcJ8v^ix5tt^v/:/©a^£;ft,fc*:f- 

2 4 b©Dti7'>y©ii:7T- v^at^^s. — o 

©a#l£ixfc;*x— i?(4, -f V* — 7i^'x|f 2 4 
a, 2 4 b STgl^^O^ y^-7a^f ^ 2 4 a , 
2 4 b©M*t^*^5Jt«lElJ&fcJ;oTS#*ix5. 
/f^-7i-f^gIM^tn yi> -XTy 7°XMft 
■tZk, «^-»-l4, Ricn— tttSSraoTBWIfcT 

hti, ^©T^x^r tf^-m, ^y^-7i^^gfis 

Wl^f"-; ^Wi5«^-tfc5„ r©*ffi*(4, JtVEHI 
KiS, J f©CPU©'f^-7i-f^gi2 4a, 24 
b * ttt^n y 7 - ^f y 7T*^V^C P U 1 2 A 
(41 2 B) "4Si*cs yn c (lost syn 

c) " KUflr-S-SrJS^rU J&^^fUfcJ&DTtfUll-SiS 
Bt45. r©Sfl?©— #J(4, Humphrey, et. al. \CS. 

vmmz i%fr^*m%t w © tarn a k t-^-y >- $ ax;/t #b 

#ff jg 4, 672, 609^<&i&l- Jt.5 r £ ^-e* 5 C 
[0 0 5 5] E19(^M5ir, CPU12A©X^y^- 
7^7C^y hgjf^9 6(4, XzK-K/clT&t?— 
t-^1"-<<^|gL, t77"ntyt->^rAl0A (0 
1) (D/V—# 1 4 A(^4oTa^ft$^fc^rtb^©7* y-fe 
-v? • 5/ h fc(t?rS«i-5o YsK— h (4, = 

• t^^Ptyfv-XrA 1 0 B <D/U— $ 14B^ 

7gf2 4 bCioTt-t^^?i 0 L^L-JiASf), 
MT?©^ V^— 7^-(^ (Mt/ICMc s 26Xtl7Dt 
S't20) (4, ^$tb7c45(-, 2fc*:«)fc:»3fiftT*«t& 

(f)i(l '2 4a) (i4cTS:{t$tvfc, ^yt-y- 
(^!)x.(4, 2 4 b) ^t«!3a-t-5fcit)fc«S*u*»mff 

*b*V\ Ht-, -{7^-7x<'Xli24a, 24b 
©M7f(4, X$fc(4YsK- hi»b(O^E^M\^xm^^ 

=jx&m (fox.(4, 2 4 b) \z.£-?xmmztiz>* ? 

±— i? ■ ;<>ry h(4, t»t5^D^-fi^0 
fc»fcjfc<D^>'*-7*<<;*$E« (^Ux.(5, 2 4 a) (C 
^^•a-$ix5„ ^H^©#SS:(4, gI10Rt^l3(C*3 

[0 0 5 6] - y<^r-y hSSBM = 010 Sr#^"f 5 
h XMY^f^-7x'f^f2 4a 1 2 4b©/^ 
^?F5MHI9 6 (9 6 x, 9 6 y) OSf|«5»tt, It 

9 6 x, 9 6 y (4, TNe t U >7 3 2 (OMlfc LTV^o 
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tO^tt^^W^c^sync (CS) 
F I F O 1 0 2 Sr^rrSo CS FIFOs 10 2ft, 
;<>T y h%:mW.9 6 <T>mW? uy# \^Xti^/'f~^ 

^rv^f /v^f (MUX) 104Clt. L^Lft^ 
#\ X#— hRXfXJ — 7^4* 2 4 a (7?/^ y h 
g{f$|9 6 xT?g«Lfc1f«j±, MUX104xl:«J 
ticAPx.T, ^D7-!)^gM3 6 X . fcilJY 
^>^-7xc^^il«2 4 books' hS{H&9 6 yCD 
MUX 10 4 y tfe-p ^il/5i:V s 5ii:l^ftl't"5o IrI 

tf^T^^s^ yjK— 'h-csfflr L7ti*#f4, 

[0 0 5 7] 01 OZMtfZt, E<Ot$— hX,_ Y£M 
s/-fe— • h£rg:ff LT^SV^fci"?, MUX 

s'l0 4lt -<>9— 7x-<^t2 4 (TJfEtiXt/MS 
IfeiglHl&l 1 0~<7)®ffiS£ML.TC S FIFOs 10 ' 
2 x, 10 2 y <D— oSfcfitoWtCDOtb^WV^-fH*^ 

■^fbiSHl 4£#!$LT.BrFl-lft?S£*u-3s J^P*7fcf4 ' ' 

3S!e]g&l 1 0f4, tf 9 tfy MS-t§r8 t*y>f-?l 
fctefl^-M- MiftL, 6 4^ hMfi tt/M 
h-HS&U £<75 4 5 ^^^^fc^S^$rA^<7-2/ 
f"/^7r (#(c^L-t^ftW Xfi^^rv 

0, &tf(CAVTSIS[E]S&9 0W/X»BTE 8 8{r 

3 0 /^y FSit«9 6 (4. Zti^ti* y-fc— S? • /<<{r 
y hOCRC.Srtfeac-rSCRG^iy^SftailKl 0 6 
4r£tr. #CRCfx'5-*illHl8l0 6lt if<D7K— 
I- (X£fci4Y) y-fe— i?./^*' h£5£frt-5?> 
KlH#fc< » M#©£<3*9 6 x, 9 6 y#gfl| Lfd^ 

W:«R0 Sr»fi^UTV^5S^WII©lftalHl!&^-^3^^ sisija* 

^tl^X.^, 7;*WM4, gffLTV^CS F 

[0 0 5 8] g|^£;ft/CW«£VVE>f4, CS FIFOs 
1 0 2 x, 1 0 2 y^atfjEU MUX 1 0 4fcMZ-Xm 



»s«> ^y b^fa»^®i«i-r^<«tg-r5^ 

hf4, (CRC) ffiiaoTKDftS^^ 

S„ Sflmfc/**-* ho.CRCilMR^MU 

x i o 4<DmMzm3nzt%\a-±. mmmmwiv^m 

mMW*»tts CRCIB#S:t»#i-5fe>C>l-CRCtft3£ 

f4, gflr-L^CRCfcStf 5^j5fe**tfc*Sr^ y-fe— ^ 

#s^y bglf«9 6^©aHtfl»fc£Dfc£. tSr^UT 
v^5, 5^y5^§q£-r£&<bt4, CRC*i4M@ 
Sg 1 0 6 (4, SB&fcUS?;* ^ (Stfi&^-VS?;* ^ 2 8 0; 
02 1) Sr-fey hi-5fc»fc/S^fe*x5IS9#J3£JHrS- 
(B AD CRC) SrIMf b^oz^y H4, If 

[0 0 5 9] ^Tl-MS-iaB^-f-S 4 5 fc, C S F I F 

6{C*3VNTfc*ltT^<, /V— ^ 1 4^1/0/^5' b 
• ^-7i-f^ 1 6 (D^is ^— hT-tJLWStU 
L^b*J&S&, CPUsl2A, 12Bi:Wl 
*4A, 14B (gp*,. *-HM2) ^iitSTN 
e t !J V^L^^fB-^-SrSftl-Sfcfet^VNb^fcCS 
FIFOs (4, /V— ^ 1 4 (OffecO^— b-h-r^VN^H 

WCPU l 2^e:ffl:^i^*^^TV^^v^■te(07^ 
-^14t H:#^Ji*S. S 4: , JIjS^d 5, ^ K 

(frequency locked) ^ i-^^ V^XV" 1 S^ - ?"^ "C 

IE•§-^e*1-•5fcfcie:ffiv^b^^fccs FIFOs (4, 
BJ}4, C S F I FO s (4, jfiJS&f&^e— K (SP*>, jH 

*^Ci"5o L^L, CSFIFOs(4, — fchOi^^n 

t7*7"Dtyt^fA10A, lOBCZoWCPU 
sl2AMl2B^UHfc, P?'7-^f2'7f 
»j#L, IBli^fcrac^SrlSfTrst 4 9 fig 

-F-C»f^LTVN5i:#^f4s fr— * 1 4A*fc(4 1 4 
B <D — ofah CPU s 1 2AW1 2 B(r^B$fb/t1f 

f4; i^lTfcS. /V— ^ 1 4AS.U5 1 4BO^n? 
t^yif ■ ^AjJSCPU s 1 2AW1 2BCOt©l- 
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PUs 1 2©^s^ hgfli-9 6fc»V^ CPU 12 

(accommodate) lift CS FIFOs 102 

. [0 0 6 0] CS FIFO 102 ©fllittt, H 
fc:, WLW<Dn#)X\ H5£Wb*£;fc/CV^ ; CS F I 
FOOjJSLvMfB£»4s "Hi 2I^Siitv^ 0 
CSF I FOJc»LTrr."C#»3»**ix5i:*fca:, 
4*te«£*v*R!K Hi lfe#«LTRW*ix5«IB2l 
XJWfK Rt^Hl 2fc*$ixfc«5gS:^rL.TVN5«igSr 

fc5 Q 3£oT, 01 IOCS ,F I FOORSli, -?:<£>■ 
Kft^fflv^^CS F I FO s©Jb5 

Hllfc/TtOfi, /^$/h$fl«9 6x(^)CS FI 
FO 102xtfc5, CS FIFO 102y(t 
CS FIFO 102x^T^»CSFIFO 

mKto\zm—v>mj&Rxmft-e3bz>o sum cs 

FIFO ,102x}l A— ^ 1 4 A (Ell) (oma 
(Xmt) 1 2 0*>&aSfi*ix5 9 tf^ 

/?*—fto#&TfA^?i>*t><0mtTakm**yir (t_ 

C 1 k) SrS«f < < TNe t 3 2 x [IJ;oTg 

^^^T^$^^) 0 Hi l<^«3»Btt, *fjSTNe t y 
>^ 3 2 X fc:te it £ ^ yr^r^ (/v— ^ 1 

4 A) iCPU12A^fxyr^T^, '<>ry >g 

T, CS FIFO 10 2x(t, ES*a-12 6^ 

o<OT_C 1 kMK^Lt) (Rc v) 1/^^ 
1 2 4T9 try Ma*«r*fflh*-5. ia«*r~— 126 

[0 0 6 1 ] gfflT LfclE*tts ?y*Sz>- • ^ • # 
1 2 8fcJ:oTMfflU*iXfcei»*a— 1 2 6<D{1l 
ft (Rcv^?124W) CS FIFO 1 
0 2xJtH"7 , r^" £^5o r/s^a • #-<f ■ 



5, ^-r^-y ^^^9 (2JiSHft«) ojp"c*>s©sw 

1 3 0 ^£oTmSU£;ft,£l£tft^- 1 2 5(7)fi 

1 3 2teae$ji5 0 -rcv 

Clk" fl s fB«^r a—I 2 6MF I FOffl*>^ 
*1 3 0frb^*7/\sTZfc&\zm\,^tbtl, (CPU 
1 2 AluMbT) rt»T*^filtS*tfcfflr#fcJ:oT4feJ** 
tb5 0 F I FOfflAU^J 1 3 2^feCD|B-^tt, MU 
X10'4xf:fi< o TNe t Silffil^^V^^fc^n f =i 

— f> CPU12a©XXOT#-f N ^ 

i 4 A^rcj4 i /o^r^^-^^-r ^ i 6<^Ti>a^ 
s^tfa (^jx.«t, yt^K wjB-ftxi/aT 

— *ffi-i§- (#Ix.tf, ^-Jr.y M- 4fcJ4 I D L EfE-§~<£>V^ 
■fJx*^*>Q5So ±i£Lfc±5^ ;^14A©i 
ftl/^^ 12 0 fc«j^Stbfc4lS-S-tt^ Rev 
?124^^ N ^o;V-^14AKioTfiftJ 
3t5^n y ^ff-i§\ T__Clkt\ !Ef^a-12 6C 

9*y9, Rev C 1 k tlUfflLTlBti^^— 1 2 6 

36^Uft*Sfe % CS FIFO 10 2xt:Aot<SIB 
ftCS F I FOd^^^i^^CSfiiOW 
fc-hfrfcWPlH 2-3(D^n>>^) 3»**Ei-5 

^{f-S§- (T_C 1 k) XtfR c v CI k^J^&ttC 
^^■-VT»W}ft£tbZ>k£\a*, CS FIFO 10 

[0 0 6 2] C S FIFO 102xm«t5^ 

I DL EfE-^£rii£{iU IDLEIStWcvV^^ 

12 4, IBtS^r^— 1 2 6, Xt^F I FOffi^jV^^ 

13 2i:*«lCjtU CS FIFO 102x^7 

y^i 28Xt;7 p ;v-*>fy^ 3 0H s 

YNC»^|B*©5Mr (JKWfcffl) KJ:9 5 -fey h £^ 
5o SYNC«fOSfitt, -tfj^f * *9 

y^l28t |5tt^^- 12 6 ©#3tOffiHteSti"5 

■ XV^? 1 3 014, »*L< tt2ooia«ffi»2: 

fcfS^S^^— 12 6 Offiilfc43^5*>f ^ h(-p]fl|^ir 
y hSJl/S, ^^>X.^, ^(nominal) 2^n r y^a 
56 fix E***— 1 2 6 CAoT< 
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y9 -T$ h^^oMUX 104x> CBtXfl 0 4 y) 
te±oTfe«RtWDf3aSI«l 1 0 x (X^l 1 0 y) 
RSnSltttelElt*^— 1 2 6l:AoT< 5«-lE^§-£S 

s<settie).s*a. . mm Rxf&m? *v9 tt. ma-i& 

[0 0 6 3] @12(1 1 2 6 

f 1 40, 1 4 2fcJ:oT»JSlc*ftTV^St bTlSttt^r 
a-l'2 6^LTV>5 N CS FIFO 10 2xO 
-OCOHIS/Ttc 7^fl 4 2tt, T„ClkO^ 
;i/^1?^ny^Jjl5 0 • ^-f^ • iJ^9>9 

12 814, *a>Bffit9-3'?-l 4 2fcjft&Six6-<<^/V' 
f^U^tl 4 0(D— oKr c v l/^^ 1 2 4<D&£i 

*m$l£ J £Z>'<<1r=i~9 l 4 4^J:oTt^ti5 0 
5yftts T_Clkt, RcvV^^ISy^f' 
1 4 2tee*£*5fc*fc^/l'^:7 p Wiri 4 Otf>8U<0 

-fV* ■ #*V*i:TS*£vh,So rc vl/^^12 

2tt, *<z>ftb9 KT_C 1 k«rtt57yf©rt** 

^130(t #Rcv Clkt - FIFOffiA 
1 3 2t6S§^oF I FOffl*^? 1 

3 2(:j;oTg«^5^<, v^l/^tl 4 6£ 

[0064] CS FIFO 102xfl -#COCP 
U s 1 2^-r^7 P U>>^^ • ^e— K-C»f§bTV^i:£ 
Mfctf\ t^o/v—9 l 4 A, 1 4Bi^7(:ftofcCP 
Usl2A, 1 2Bk<Dm<V&itlZMlsTtctfm^btl 
SMRStiiWn^^ (BP*>, T_C 1 kM 

Rev ciktt, .^««^*5VNTiut»^rac-e*>s 

(Hi"; 82XtfH3) o C PU s 1 2 tilflbTW,* 

4 (Xtfl/0^y^-7x^^'l 6) ?>te<£)zK— *b 
£ 0 ^K^oti JrvyfWmfcF IFOstt, 3fi 
bO«fe<D*-b-C^VNb^ rftfe^ny^lWJMbF I 

fo s cQ«3tf±, mi&&&tT&frmMx*m\f^titci> 

<D, IP*,, CS FIFOs 1 0 2<Pt>£>ili«&K: 

Eft**— i 2 6©E#<fc«i4* 9 tr^>ffi-efc5 ; 3fi 

flsawparctt, ^ * * * raawbF i f o s 1 o tr 



[0 0 6 5] A—* 1 4 B\ IB#SriSflr4-fcH:SfS"f"^ 
(12*) ©TT?3fe5«©*irtr*y f^I 

tto/w- 1 /o-f 1 6) tmt 

(CCPU 1 2KEaW«i-S*^&^#— h«rBKA~ 
?14^-fta^c ifiJSSE**- K-Ctt, 9 

y-f ^t5-ot*o < 9 K !l 7 M 5 So rtt^jB# 
5ttl:lt"CS FIFO 10 2©lo^y? 

8, 13 0) tt, ^xyf^^ (aSflHH*fcf±S£flr 
tt) *SJ:5av^^^5/^ • y-^S:ft5^J:ot N 
± 9iSV^1t*a— 1 2 6 o<oE*ffi«4fc«c:§^ 

[0066] CPUsl 2d^T^$tl^or r ^7 P l/5/ 
• ^-KTWFbTV^^Kite:. 4t(D4o^ 
y^-7x^f^SS'2 4tt, ncf*— ^trSSft bd>oH 
b^n-/^ (T_ClkWRcv Clk) tf-^ 

?>tb5o CPUsl 2^^^^^ • K"C»fF 

^^^mm. 2 4 (4, Rev ^124 b£> 

oagflT/V— 1 4fcRJI8-*-5fcftfcSYNC»*IE*fc 

FIFO 1 0 2 xW:, *>attftl©tttt*?feW*&"t*5 

SMlgf 1 lOCiotKRSW. lEtttXt/^a 
SS«110tt, »*e*«:i»U i*o-tttfcJ:9 3i9IK: 

S Y N C«^E#SrSfflfrS t * K-t*u*E«ftl»ffia 

So IBISX WISI 1 1 OCiSSYNCJWEtO 
«att, RESETfl^Tt- ^a^nftbt. R 
ESETfflfttt, SYNC CLK{f-^'cD^l»ifiJ®T 
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[00 6 7];k-?14A, HBO — ^fcttt^O 
-f^-7i^^IS24OCSFIF0s 10 2 © 

[00 6 8]- /i^_hiHlffi : #-r^i?-7^^x 
^12 411 CPU12WXSfcttY#-h©-ofe*H- 
A^ML^o^: TSffi -r ^ < td 9 S T fe *b 5. ^ V 

yy-* • K-Cft-fTf-S t #t$it>CPU 1 2 teg 

5. (W» tt» XXmV^-7x^^i 

S2 4 a, 2 4 bO/^5- h^li9 4 x, 9 4 y £\ 
fflB^TT^ **t-tfft«*>1\ Si 3fc*3*vrv>5. RT 
*co^y-y hSHSfttt, RICJ:5^#fiKS^, — o 
y-y FHI19 4 x) ©KWtt, k&m 

fife (v^y b2H3»9 4 y) KlIBHSifcSfflSih,*. 

in 1 3 ^Tfrfx 5 fc, v hmmm 9 4xii m&m ■ 

8 B — 9 B 



(6 4tfyh) 7*-Y7hT-i<l^5^7-^ 

BHW v*— 7*w *£ig (rrr*fi, x-o-y-- 

7xY7M24a) <7>B TE 8 8Sf:l4AVT 9 0^ 
fe, fbttttS**"? V • T-fci'y'y USEES 1 5 2&"£ 
tfo yb-TtyT*!) ffcSlElSg 15 211 C P U 1 

s^y7ru Mf7t-7 5/ h*»e>^>f k • -y* 

fKrJHTU ^y~y h • 7*— ^y h U><-T b§rT-feV 
7"/H> A>oXifettYiy3-^1 5 0 x, 1.5 0 y 
co — o^tih&Wtt,, iy=-yi 5 0CD — ofctt 

[0 0 6 9] 8 Ify b • A^f MrfftnxJfcttYi 
— y*l 5 Ofi, Hl'4t^bfc9 try Mg^r/x — 
^IS#l^^^^^b-r^< »f^t5„ -8-^9 f y ME- 
#C0 3 oco^-Bfltf y h co^-SHb^Tco^ 1 co 3 ocoft 

[0 0 7 0] 
[3^1] 



CDC CD B CPA M gg 

o.o o 

0 0 1 H9 
•0 1 0 g!9 

1 0 0 IS 9 

0 .1 1 7 : 6 > = 0 0 
10 1 x— 7 : 6 > = 0 1 
110 x — ^ < 7 : 6 >= 1 0 

1 1 1 y £ ~9< 7 : 6 >= 1 1 



[0 0 7 l]'^l^t±5^ Ull 4 KlSS^LX jt,S 
9 try FCOiS-&3 tTy b (CDC, CDB, CD 
A) fi, IH-^-co^ 9 CO, Tt6t*y h (CD 5, CD 
4, C D 3 , CD 2, CD1, MCD0) & (1) J£ 
^flM8*fcH: (2) f-? i: LTffR$Ji5^#M/T 

DC, CDB, &tfCDA#£Ti?n-efc3&e>fifx 9 

o»?-©6 fy hf±, m^rttfL-tZo mxM. "oo 

0 c c c c c c" fc^^^S^/x-^ia-f-fi, 
"c" try'h*s»*-e*>a, *i^-l:LT#3R$ttS. to 
ft^/x— ^f5-§-co, 3oO±fit>hCDC, C 
DB, St;CDA*5, x-^$r^t?-f-4oco|tcol'^lx 

m-S-^Stb-S-^ 2 tTy Scox-^t LTfl?$?$*U * 
1/^y hco-r-^Sr#5 0 a 9 co 6 t* y Hi, x 
^/WhOTfif 5 'ht?3b5. SoT, "11000 



110 1" «W-/9*-^|B»HU x-y-fE 

■B-t LT«3R-$Jx, i>o"1 00 0 1 1 0 1" 

s i/M fco-r— ^^3Elft*ixa. ±.-0:3 ify ha* o 
0 1, 0 10, S.T/1 0 0co^£&5&P>«:\ -ti>r±s 

[0 0 7 2] »^-£-a»fe*:©7*-*ffi-8-£:#l!t1-5 3 

V ^S§« (Hamming di stance) SrfffcSrt- 5 0 tT y h p 

9 V— 9 4raMME*te**:H: J t©a!fcaB*.Si ira* 
#*V\ XK, (^-y-!S-^f*S*MH!lco) Jg^fS-g-co 
T^6 tf y h« N fg^Sr^Az-ev^ 6 tTy h^g^jEffit 
(C3oco "1" Sr^lc-ftf ± p ^gE^SJO "6oco7"t»co 
3o" ©«F#lC«F*fb*tb5 0 ^Tco^-^^9, M 

— f fcis»t5«l»)H: % it^-fE-^-Sr-r— ^kiK^SKQ-? 
$>5i7fw s /<-Jry bCRC sS:7>LT4ftfflSix5. X 
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5 O^W^^ b • 7t^!)il@Kl 5 2*»6 
1f#60/W hSra«i-5CD36^tt, &£-<^SS§5:^bT 
v^Sftl&tfyb (P) 4r&A/x?v^ a£tf£;ftS-<#1t 

W2i-s**LSja3fei dk:x-4<. iwioja^i 

Dtt, WCPU 1 2(DX#- bSr^bTSfett* t 

9 4x, 9 4 yOS^) b • XirVl/y ffelS 

BSl 5 2"tt, -tOlffRSrX^cVs— ^1 5 0 x fci£<5 ; 
KR*fc, ^fUi,' I D LEIB-^SrY^^n-^i 5 0 y 

'<&y hSr»JSfei"SIB*, IDLEfB-§\ SfettfftWHI 

5« ) 

5 4, 1 5 6 Sr^-t^S, ^/V^l^^V^flKttC 

/^tl 5 4©lilA*Y*-hfcSBKt5. ) ^A"^ 
/^tl5 6jt ^nx-yy^34y^tt, Y 
aK—HJiSjttirS'^/^^WIM 5 4cotB^JtS:«-r 

5^ay*WBia*i 6 x*-mi;t 

,N~e t y 3 0 X iZ.WS&lrZ^A'^zfUfy-l 5 4 <D 
a^Jttx ("f ^-7x^xgf2 4 bCO) AS-jrybSI 

AM 9 4 yOfx^MHKl 6 Ote*n*-y V* 
34 x iaot^^6^N9-t|:ftin o 
[0 0 7 3] ^/V^ 1^^(051^ (S) A* 14, fitSfc 

.1/^^ i 6 2(OX/Y7iT-»b^ 1 try ftfj^Sr 

■ 2 4K»**h50LAP (BBS**) Sr^bTMP 
1 8^T^ir^nr|gT*fo«9. — :7Wj**£ 

*tb^ 0 .r^-e, Mi/^^i6 2^x/Y^f^ 

tt, Xx-y=i-/i 5 0xttJ*S:XJK^Hifilt^<. 
X-f — 7x^^gf2 4 aO/^y b^lf«9 4 x 
£r#J&1-5 ; Yxy^-/l 5 0"y(Offl*fi % 3" ay* 

(Y-f^^-^^^^iga2 4 b©) Y/^^Sffi 
9 4y^Ml/^^l 6 2(OX/Y^T-^ 
^V^IM 5 4l:Yxyn^i 5 0 y cDtU^SroliR 

a»o**L*sx#-b2S« tit^^tt^^^ 

mmi 6 O^fij'* 1 6 Ofcjfr&SixS^ Xxyn 
-^1 5 0 xOffl*S:3Wi**5 J: 5 ^ b£ 



i"So W^tfv^y bS6fWl9 4©"flMtU^^ l 6 2 
cox/Y^x— ^±ISbfcJ: Sfc-fey b$*t£i: (MP 

^tl 5 4CJ:oTtUA*-h (X) 
ei^tLfc/^y Mfli9 4x(OXxy3-^l 5 0 
i;-7/vf^fl5 4l:iot#-f (Y) icHS^ 
Stilt'**? fgfti9 4 yOTxyn-^i 5 0 
y) , ('<*y fg«i9 4x(7)) Xxi^n-^i 5 0 
x^^IDLESttt^ CPU12A©X*-b^e> 
26ft Six. £>0 (/^7bai«9 4y^)) Y^^xt- 
^ 1 5 0 y t i o T4*§ftfc I D L EfEf tt, Y#- 

h36*foa6ft*ix5. mm^ x#-ba&flH±, 

5£fg«l9 4 y^)fxy* 1 6 OWn^-yV^ 3 4 x 

— ^i 5 o x.fcioT*j**ixfcto"C*ftalESixs, iw) 

C^ffiT\ Y#— b3&*e>a*-T5 I DLElB-9-tt, '<* 
y b3£«*9 4y#>&, ^^^^Mflffi9 4x 
©Yxyn^l 5 0 y IC«koT^£*bfcfc<E>fc*fb 
Ttft**ix5/^y b^{f^9 4 x(^fxjx* 1 6 OK: 

[0 0 7 4] r<E>fft9JW\ mSKfc**S:Wfe^tei-S : 
V\ ffifc* ^ y-fe — • '<*y b • 

^94 (xa -ttufcio, ^tibtmrn^r^^^^— 

7x^f^t2 4) coftfNin iillKWfcfiaSixS. ^ 

S:tftaibfc*&tf^ ERROR«t#7f- h§^T, 
^a^^f-2 0fciS5g§J*T^ v^a Vfc»bTftSB£!l 
3i*j6s#^ b (*«) 3ft5£i«rJB*4:bT£Ta. 

waiajsi 5 2*si^t*tbTflms:Sfflfu 

yfltiBEIKHU #^-f h*r«F*flS**xfc9 try hJRfcJE 
Jfe^^^ j^^O^ y^-7x-f^gf9 6 OXxyn^- 

5o ^y bS{S«9 4 x©Xxyn-^l 5 0 x<7)ffi 
X^F^oTNe tyynox, &U^<{ry 
bSff^9 4y©fxy* 1 6 OtT/l^^f 1 5 
4{Cj:oTe»StL^) 0 /^^bSffi9 4y(7) 

Xxya-^tB^tt, tixs», /^^hHf«9 4x 
d^cotOT«3£$ix5^ 1 6 O^cfctts ^A- 

f^v^ti 5 6C±ot, jg^SixSo 

-7x^7$t24a, 2 4b<^»ff, 
[0 0 7 5] 11:77^^3^ Y^K— b • ^yfe — 
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JCff, Tfc£ftbtf, 7°n-fey^2 Oti. 

**-U4, ^iF* v- 3 >-f^Sms§ l o o (D^ist? 

m^m) ttv h U ^coftTJ^SrSff-f-^ 

ICli, hSlfi9 6cOj££*£"(reply match) HI 

^#ffii-5 0 BTE8 h^Vlf^^g VoaUffSr^ 

*^1-'«<t9ii*B«IeII&. (12 21) ML? -< J*T V Y 
(B3FlJG9Jax) flt-8-*r3Bfff Sf©If*I*^fl 

<o — 4HB*fcK*fc3tLT— ■ o — Srfflv^ri^u 

[0 0 7 6] CPU12A©^*!) 2 8^©^7^t 

^y 2 8~©T**;Mc^S**BW»c±fife3;h,fc3l 
*», fgftbtU Ji^o 2 ~ 3 (DM t LTs f*©y-^ 

4Jt, r^-fe^^^usr £#a* LW^ygl^ 8<o 
^!)Ol«li; {fcg^fctt I /oy^-y -7F^i: 

2 8 ©«17 F l^^ «i ^ ix5 : i Sr£.S t f 5, 
LT, CPU 1 2A©»^ISfc|j;^llJ;oTi 

y 2 8 ic:t*^ji^ttSo -tib^xks 

KS.U t AVTSfeSlHllS8 6, 9 0tj;oTjl!iI$n5, 
AVTg|gie]j&£lg9 012, ^*!)2 8^©7m# 

Srg7o<TV^ (^^e!) 2 8©^ntyf2 0tJ;.ot§ 
^SixS) **JBV>TV>S. #AVTxyM)|j:, Jgjfc; 

^y<0, #f©I df4, «iPWU:4K (4 0 9 6) ✓< 

^CPUl 2©W©iftJ:oT7^t7^5if) 



s-fcttw*-) 

•T^-tr-xte, i/o§£«a»&©^fc:*frr.&HsBi9K 

jfccOiSft, CPU 12 (ipt, v 7*nt-7t2 0) fc± 
>-if^ -> 3 V • ^-y^ff (TSN) (cioTMS 

$tv^ 0 ffi&y&&&±f&£fitcm.\z, 7°Dir->-y-2o 
«u CTS« $^5-i isjw# £ iti t* 

v-yv -> 3 >-f^aiHis&i ootioxftf^tis 

* • 77^/1- (H***) KSEtttSiv i>o7P^fc 
Mt51/^^ • 77^/^©Wv^B, TSNTfe 

Ty.^-^u *^oM$nfcT ? -^^iEi*t--<< y^y 

[0 0 7 7] T^-fe*® Steffi, £AT<Oi?:? ~>3 V 
T«t K>7Z±\tWLW£KZ><> - TP-— 2 814, 

■TSy^-y • =V h n — =7 2 6 a , '2 6blI±cT^ 

y . ayl-B-y 2 6 aRXl2 6 b (i s ^$—7=u 
-f^S!24a, 24b©^^!J • y^-7i^f 7i 7 

o fc-wvpihJt-frSi'ba. 6 4 if s/ bffiniisr±, "± 

fiE" MC 2 6 a J;o T#5i^^5 Jiffi 3 2 h. (S. 
U^^54ECC) SlI/ "Ttii." MC 2 6b tiottiiS 
^5Tffi3 2fyh (Rt^iS5tECC) T^^ey 2 81^ 
#5i^H-5o Mc s 2 6 a, 2 6btt, 4^/$ — 

7x-{^gl24a, 24b (0 9) (O^-tt^ixcDy^ 
y •^fy^-7x>l'^7 0 (7 0 a, 70b) d^x— 
^©32 t*y bM4ECCfiy? • tfs> h ^^rtl^r* 

^SfH - *-. mi ssr^fig-rsts #^^y •'C^c? — 

7 Ote, y^E-y 6 4 fy h CO 

^$r> Hii'T^^ — 7x^f^gl2 4 <D, 7°nirs/ 
t •'fy^- y^-^^.6 0/b^cO/^^- 8 2SfcttAVT 
^aiHSS9 0 (IH9#fig) ^P>co/<^8 3£OVvf ft**** 
^Sffi-TSo 7 6 St/ 8 3tt, iffb^MCAD^^ 

•y- (MUX) 8 4tcTOD^ttS„ 
[0 0 7 8] *§-y- -=E-y •'fy^-7x^^70a, 70 
btt, mZX\ ^O^TCO, ^ *!J tC«3i^^S'<^ 6 
4 tfy -tix^ixtt, ttih 6 4 tfy h 

CCfiy^ • tTy KC040) fc'ltlrMc s 2 6 a, 2 
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fcV^3 2tTyb CRVECCWaiaiSS 5fc±oT4j* 
$tbfc8 rtf y f^ECCfxj/^ • fc*y F©4o) ft, 

Wy?-7x-{7gt2 4a(D) '-11/? — 7 

^ * 7 0 a f4 N 6 4 try b <Df—$ <D "±fiT 3 2 If 
•yf (XV 8 try hECCftS»04 try b) fcttTM 
C2 6a^ilt5 0 Ir]^^ s y^ey ^y^-7x^f 

;*70ate, -?:<0 = yv^;^ • y ^ y -^V^ — 7 a 

^.x70b^f-^ "Ttifc" 3 2tryb4rSflTU 
^oJt»»aiHl!&8 O*r*L£#<0T#3 2*y b 

ORffif^Tt- b £*l£ 0 H«i77r>3^ =* 
y/^ty • • ^>^-7x/f77 o bit y^e 
y 2 8K#a**ba-<< 6 4 try fMS^ff.otM 

§^5^ T#3 2tTyb (JWf4jBR**tfcECC«3i 

try b<s>4 tf y b) fctt^^^fe^^o y^y ->r^* 

-7i^tt, ^^-y ->{y^7x^77 0a^tJ: 

tt 3 2 tr* btftflru *»ojt«»aia»8 

Sr^tLg#^±te3 2 try b tJt^LT, 5*tt*J«IS 
*J:bT4Cfc*e>tfERRpRffi#S:38fT+5o 
[0 0 7 9] iiJPO»5teattt, #y^ey • 4^9—7 

7 o<oEcc«aeia»8 5iaoxiW9ffJ: 

T^^£tb£ 0 MC 2 6*»feHSiXfc*6 4 try bflSF* 
8o(Z)ECC^gtf7h5:-fc M^^y 
• -f^-7x^ 7 OfcioTSWSWi, 7*—*R 
tfECCflbttT y btt, #^^ey ^y^7W77 
0(DECCSftaiUK8 5tCPP3P^iX, M077 7V3 

^^4f5 0 Ify MSD39S*W*ixfc*6>tf, E 
CCf^aiHl«&8 5fi^ UjE OifcjE) ;ITIE^F 
^TIB4IR9*«WS*u*:4fetf, ECCHaEKHt. 9J 
^v^^ 2 8 0 (B2 6) ©tt«S:tybt4-i: 
SriBJRiLT^TS. »5flT-g- (B*«lfc) *«frU 

^ogti^«jesrtfcei-o "^y^y "f^-7x^ 

^C0ECC|^S[eI^8 5CJ;oTSfiJtl6^EC 
C*aEB: % 1 1 2 tfy b • 7 4— ;VK4T©SEC-D 
EC-S b E D T^n^ (across) tC*fbT 8 ftlStfy b 
£/BV^ 0 ^HR?!!**^— K(odd column we 

ight code)T*>9, fc^5*-i!)«I^vyKn 
^•t^;F^n:^t*no 1120-5TIB 
tfyb©5*N 6 4 14, 8tt % tfcfitTy b"C*> 

9, 4 0 try bSr*fitffl(^4*a-fo 
[0 0 8 0] - 7»t^gStt«aE : jfefc^bfc J: 5 
(C N C P U 1 2 A©^OteiV^7 A 1 0 ©a 

^^b (Wxfl i/o/^^F^y^-7x^7i 

6C9$I, SfcBCPU 1 2 B) tt, 2 8 ^rffiS 



9 0KJ:oTlQ6$ix5J:5^ *ttfe^^yttltK 

T (erroneously) ^ fcte^FSiJSC^ (inadvertently) _bS 

att***ftB:, y^y • T?±x$mmzftiotiz>^ 

<«&£3xS Q A*^y35# (fiPfe, 9fiSi9*fcW:» 

B^Sr^A/T^sy yir — v> • /^y b <£>T - 7 

-r— A'Kfc-toTSItfJxaJ: 5^ ^^y -TK^ic 
AVTillilRKlioTKftSnS. 

[0 0 8 1 ] y^E-y 2 8— (DT^ir^fi, 6o^|S^^ 
T&JBVvT, ^y^-7x^^gf2 4 (09) CO A 
VT«WEIj»9 0teJ:oTfl«B*Jx5 • (1) B*£3S 
A/~CV^y y-fe— ^ • /^y bOCRCiSK94tT§) 
5, (2) y yfe— • bT^'J^ttfc^ (« 

Xjf, CPU12A) dSSfS«Ott^t?fc*5, (3) y 
yir— - /^y bTit^J^^c^*(Dy-^^^u^ 
y — (4) ^ ^JxfcT^^^oS^T^ 

t^5:I*Lt^5y- ^fc*fUTfF*S^5, (5) 

T^ir^^v— ^ £tL£y ^ey 2 sofif^r^t-^ 
a*y— ;M£#LTtf*£*tS, (6) T?±*<om 
&-9-<fX&ffi&<Ds<$> K (JiTR) rtrfcSo S#J<£> 
_hiELfcJ:5^, CRC»IiKfi5/*io 
6Wot, /^y bSft«9 BTfffc^S. Sfltbfc 
y yir-v^ • /<4ry h^ftCRC (*fctt, 
i:J:5l^ ^tiifi "Z.<Os<try btt/^S" (TPB) 

tf, /^y btt, ^orn^fj:, SS^tb 

5 0 y y-fe-i? • /<4ry b • -y ^fc-£*jT,&J&5fc I D 
tt> ^y b^D^$ I c^JEbV^ (1P^ N CPUCiotg 
fS^Kfc^bff, ISIftCPU 1 2isj6jfei: LTJi^^ 

3feIDfc*fbTJt«Stt5 0 S^^y^-tt, ^y bff 
[0 0 8 2] »5 0lft*f4, i fc-tO^^-y *ET 

^■■fe^sttsjj^-o^^y ^©T^-fe^©*>sj!5as»a> 

bixfc*V^yAj|f^K#bTT^-fe^*att«aE (A 
VT) ^>-b y (Ell 8) fc, y ^ey 2 8fc*5V^ « 
«Ft5^i:^<tot4$ix5 0 A^/^y bo^y^o 
T • y— ^ ID (Sour c e I 
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t>thZ> 0 AVTf&SlElS&ft ¥<DT?±7&* y± — *J 

5fcftKAVT^^Kyo»att«OEflMRS:«VNS 0 * 
jfc/#*ifc:, Sfltfc^ yfe — ^ • s*&-y h<oy — 7s I D 

Ux^^CPU 1 2<£>y 

fcftfcJBi^e>ii5. rco^Sft toy- *j8M#j£<0 
$ftB©77->5 x^©T*ir*fcB«>6>ix5'<#a> 
5***:»:3&t"5fcftfc^^y h • ^;^y^ I Dy 
^/vFHVTxyfy (y-^ID) i:J*« 
t5rt^bo ^^ST^t^oI («*.ft 

^^ey^RBtosfcttiia*) St^sultv^ ^y 

hco^y^ — Kft ^SJt5T^-fe^(^a!aM y-fe 
[0 0 8 31 tLT, ^^£jh,fc**yte«, Xt/fc 

b^ateas^-f xtt, -tit ^ ■ 

<^y h • y— ^ t>WRl*i^S* a i?536^*:-H.S*:ftfclftaE 
£ft,5 0 ^ >? — 7^^*mW:Z4 a ©7^t7fStt 
AVTSftaiHK8 8ft Bl 6fc:fiMlBfc:*£ 

6 (09) j&>feAVT!H3[Elje&9 0(DAVTA*^ 

?i7 o ^teig $ ntc^th h <o^ y ^<DmiR £ thtcnft 
* i Dt, y^ey 2 8fc*a*^5*»*fcr* s t*u*»feR 

Blb^S^^— ^©*Sr«SiJbTV^5 N l/V^ (L 
en) 7 4 K £ ^ AVTX^^b y'£^A/?v^y 
^ey 2 8C0xyh y SrJgb^LTV^5, T (AV 

ti#) t. AVTx^h y asjgb^-r^rcoy^y H<£> 

f^t7tyhi, ^-^$ilfe7^t7©a (Ty 
pe) fcSrA^y y-fc— i >?.^y hi*fe*fflM-5. - 
*lfe£>fitft AVTA^)^^ 1 7 0 <DUi?7s# • ir 
M 7 0 a , 17 0b, . . . , -1 7 0 e \Z^tl 

[0 0 8 4] AVTA^V^? 1 7 OI^JWAV 
TI»7^-^bU SSWSl^UTM^AVT 
xy h U COT KU^^t^< fi^lSfeaHlJS 17 6 
HiDWAVT^^ • Wi^*^ 1 7 4©ft*ifi 
-frt>Stt«AVTTKU^»aiai6l 7 2I^SiX 
£ 0 AVT^- V^?17 4ft AVTgi*^ 

y^ey fc33^*Bttr Ki"**r*tf. ftfitfc7K^ 

£^T, AVT7K^t»17 2^ &ICAV 
T^^b y • 1 8 0^)^^***1/5, tOA 

VTxy h 5lJlS|ft5^^ y S:7^t^t5. AVT7 
KU^teaHIKl 7 2ft AVT»fc«? ^TbtbfcT 
Kl^ffiBrt&cAb&V^AVTKlfcT KU^«r«WJi-5 



AVm^ • 1/^7^ 1 7 5 t^tPo &SUft A V T 
-r^^ - 1 7 5<£>fc5tTy htefi*S0-Cfe5* 

bft AVTJHRTKu^O#^:try bt>0T?4tt*itf 
fcfe*^ ; *5T4lt*itf, ^^^«fe*»aiHlfti 7 7 
39^^^»9 SrftfflL^o^*!) 2 8— tDT^ir*^ 
j£i-^<»f£1-5£i>5 «t 5*t>tfrcfc5, AVTxy 

hy • r Ku^*jsfca^^^»ffft @i7ti</T 

^yH70cO20lf^ HAVTH3R^ififfi8 tf 
y MHS^ft AVT^xy by - 7 KU*<D*(tt»# 

(try M6-31) Sr^^i"-<< AVT^ • Uv> 
1 7 4<Brt*£^th<S*b5 0 IfOEHc, ui?7?-± 
^y y m 70 c^b^)AVTif7 Y^TsConrxo 

(Tte) l 2 tr 5/ bft AVTxy f y • t K^<^gf 
»SrBW»J*-*-5. AVTxybyn 4flSF*|&(quadw 
ord)*#(7)T% **Lfeft 4fflF*»*#±fcffi«ftftS 
ft 5 ; ^ft^xJ^> AVTxy by - 7 K^OTtt4 
try h ft *-*~<fc5fc. *K*o"t?*>5«. 

[0 0 8 51 Hi 7ft ^**»ftsfc*-r. AVTli: 

T KU^<0]l5ffi:2^M hft ■ UV>7$ 1751: 

^ift5^*y £tf:jg£ft£ 0 0£-gy^v^5^** • 
\s*j7>9<D\f-y h$LW& "1" Sr^Ti"5iSffi2^>r V<D 

ft y ^y 2 8— 07^tx^f§ 

(Mask Error)" \%^T^r— V U 
nt>7f 2 0fci5f^«fc#LT»ii**aiHlK8 6 
(129) ^#J3i*«r4J*b**o#^ M"5c ^7^m 
AVTxyf y <^*©f--<>CS:^bS*5 0 AV 
T-^^^ • 17 5 Ort*ft yntjyf 2 0 

T^i?^pltg-efo!9, ynt^yf 2 0CAVTxyMJ 
*©*>fXfcttatK:3Kli**5. t^AVTSt^X 

fc^^>5 3 2 try FTNe t T K V^^BE (XT/ 
Kift) SrfF^i-S :IP*>. t^XAVTxyfJi 
tt, 2 0"20©J4ft5Kr KU^*rtWDEb**oas*-r5r. 
£2S-e^5o */h*>fXAVT*ft fcb*5 2 4tTy 
hTNe t T Y\/7s (fiP^,, jg^8 tTy bj&Hfu-efcS 
i54TNe t7K^) 0«BERI«ei(ISrfF#"r5« 
*/hAVT*ft 2 0l2o^*5HT K^SrWEL^ 

[0 0 8 6] ^oT, AVTtxy h y fit l ht 
fc5^T% **iNfXAVT»ft ^y^ey^BB^l 
6^^f/M hSr^>Si:i-5 0 y^t^W, AVTt^ 
^ • 1 7 5MAVT7 FV^WaillKl 7 2 

ort^tdioTH^^tbS^^^Kif^ft AVWX 

^^^"fOI/O^BiOjRft 
v^) ^tfM^rAio^ M©TNe t T K 
WtiSAVTxyhy^Si:U ^oAVT 
y tcy^ey 2 8©*** txoaoy ^ey ^w^?t^ 
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/jNS*AVT**SW#T?fcai:#fcl4> TNe t7F> 
*<£>BM£try b Bu i?n.-efe5-<#"e£>5 ; #S<o->^ 
fAtJJLtfil^fcSTNe tTKWSrttSA 

^ • 17 5 coftSO^T, J: 5 ftift!) 

/B^TV^^i^^i^^) W5t#(0AVT* 
StaS^fF^RTIg^Xtt, ffeS "ONE (1) " fc-fey 

^C£oT^£tt£ 0 IfeS "ZERO (0) * fc-fey h 
' £tlZ>^*? • 1 7 5<£>tTy bf£*te. ^Si/ 

1 0(DSS#CD^iHij£D N #4UfeV^TNe t T K V 
*£:S*rt"o f^pJI^TNe t $5ffl^,OTN e t7F> 

ti:5o»IONEtty b£itfctry btelSS:**- 

So AVT7K^IfcSBiSl7 2tt, ^©WTN 
[0087] ^^ey 2 8"T?«^Stu5r. tMI4AV 

fca*. v>*as*#K88b*»-e*>55. 0i7ft a v t , 

*3» 2 17 ( i 2 8 K) ©if^#±^ttft*t^ - 
k#TS6^5 MVTxy h y b\- g 

Stt&^&S^W^fcAVT^^ hV ■ 1/^^18 0 

2 8 tfy h-4ffifft»"Cfci 0 AVTxyHJfi, Hocd 
S*7t-^^ >5rtt^ : imWm IfAV 
TxyfU^^yMt SI 8 C£lU\ AVTx 
> b y • \s\>^$ 18 0 cop^^r^-fr. i: i:]:oT, fe 
^gS, Bl6fcfc) ; Wii*?*— -^y b 

tt, H2 0fc3S*tt5 o AVTiHBK9a©RBS:« 
ttSflrfc^ AVTxy h y Of *S:t;rtf©I)Slj:, « 
lciotfc5 5o HI 8Sr#flRt"5i:, I?AVTxy 
b y # 5 2 try b P h y s i c a 1 Page N u m 
ber (fellf) ^KSr^A/t?*S*fCV^5. 

v> • /<4ry b<03S#y^*£flF*£fr5y^y 2 8<DH 

4K (4 0 9.6) b • ^^yfiHSr-g-tf. ) P h y 
sical Page Number^-f — KOrt^ 
ft, »SttaaE*r*>— ^ LT^S* y-fc — • /<4ry 



ofcfia^stba i 2 try b • -^-ty b - ;vki 

tlZ^^rV 2 8 rtOfif ©«I7 KU^i#tfc5 0 

[0 0 8 8] T^-fe^*S#S<^4KH<^^*y<t*te 
B»fe*t5 5i:lRl«F^ T^ir^fl, £fc, -^H^SP 

AVTxyfy^ T^lr^tflfWSftSy^y 2 8<0 

<7)l 2'tfyb -y^—tvY (±S^?^F\ T^^>- 
K;H18) Sr^-tPo AVTxy b y cdTfHW^ 

&*ffi«£r*1-^<-f bco^-ey H£*-T£ U^yi 

KB:. r^AVT*xy b y ^ai^Hof H7 
£^Tt"5'M b ^ y HrtcT)^-^^ y b SrfB^TSo 
rcoffi d-7-fey US 1 7 0 d tAVTA^J ^ 

^1 70©Len7^f —/V Kl 70 b <7>F*}^) £r*S 
i"^^y<t«SrT^-fe^1-5«*H:, ffJ^^^bT^ 0 
ntyfW^ b Lt4f5o 12 

tf y b "Permi ss ions (fppj) " 7-f-;VK 

ft. AVT3ivbyK*rjSbTVN5B*y^fc»ae)6 
ixykfF"5rsr*B«i"-<<AVT^vbyfc-&**ts 0 Pe 

rmissions^ —/V b*B^ HI 1 9 [^^Tjo 
9 > ^^Permissions i^^/ • ^ — /V K 
(E, PEX, PEY, I, C, W, R, 2fct/B) B\ 
^y . T^-fe^^£tTO»SSrHBa-f-« ' 

[0 0 8 9] E: (Error Enable (»5 
-f^— y/u) ) ^(OAVTxy h y SriloTfif^^ix 
55&ofcT*1r;*B:, :07^-;vF^Zo«gtl 
^C-o (^Jx.tf "ONE" ) fciry b*^«4feHE (M 

[0 0 9 0] PEX: (Path Enable X 

(&«&^*— :7>x) ) rcoi try b • y^—/^Y<D 

HE) r^AVTxyhy^V^^<t*P^?U^7 
,f p a t h (SK) " tfy b-CSft bfc^yfe — y 
•^^^^7>t^< "ONE" fC-feybSh. 
^> 0 y b^ s "ZERO" Ct^FJjlfcft^, 

T^-fe^B:, "xSSS" (S^&=0) fcfefc!9g:ftbfe 
AVTxy b y ^a^^tb^y yir-v 5 • ;<^y YIFg 

( "ONE" ) K-fcy bS*Ufc46tf- 7nt^ 
1^2 0t«ft*^5 o 

[0 0 9 1] PEY: (Path Enable Y 

(fiK-Y^— ^Y) ) r<^l tfy b • 
B:. **ts9«ONE (1) K-fe y b SttfcWlf y bTf 
(ILfc^ y-fe-v^ • A^jry b KiBffi i: 5 - t 
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[0092] I : (Interrupt ) 

try ha* "one" t) -feyhSftfc 

[0 0 9 3] C : (Cache Coherency 

y^y 2 8^o#a*K*39S^$ttS36**»Jfe1--<< 
«F*fb*ttfc, 2 f y h • 7>f-^KT*5, — 

«fctyht5h »afc«a*ix 

SS^^-Yy ^^IIJSI (fractional cache line) &^[T2> 

"5, #J3i^VK^ 2 5 6 (02 1) fciotWSll 
S^rt^v'a • xrfc — • ^ — t-S^SiX^o 

4*:f±^y7rfB*^<©»a**iSIS:CPU l 2^fl 
^i^r, r^AVT^y h y SrT^"fe^i-5^:TO*5i* 

[00 9 4] W: (Write Access 
^T^i?;*) ) -©l try h • 7-f-;uK©tt«f4, 
Lower (TSB) XtW p p e r (±«S) Bound 

(^£>K) 7^r-/^KJ-i - oTJ8SU*ix5^^yffi* 

[0 0 9 5] R: (Read Access (BEft 9 
T^ir*) ) rcoi try b • » 

[0 0 9 6] B : (Barrier Access 
(^y T ■ T^-fer^) ) r<0 1 try h • 17 -Y — K<£> 

*fc*8tt, js^ufc/^eyfiswrt-e - 5#y— 
^r-ra^d^srftjerso tut, AVTxyfy(02 

0 If y h "Source ID" 7 -f — /V AVTx 

5 0 01 6K*SlxfcAVTl«IB*Kr C1TM££> 
-gAVTxyh y cor K^^MJ^h 

lilt 7^t7^oAVT«xyH) • V^^l 
8 Oid— l*»»d|BliE**t5o AVTxVhy -Uv^^ 
18 0 {Zl£'£.tlZ> <£ 5 Permissions^^ 
-^K^rt^t T*-fe*|ft3lIIftl 8 4fcJ;9 AVT 
h y • U^?l:«»$il5Typ e7^-/UKK 



i@j8l8 4!l OR^-M8 4MAND^H 

( "No" ) SrTIf— M"S. ^£ixfcT^ir;*0 
er miss ions CO— 0"Tf^V^?i 5>l^ 

[0 0 9 7] (AVTxyF y . 1 8 0 CO "s 

r c ID" «i:bT«aiSJx5) T^-fe^SttfcAV 
T:nV hycOSourcel D7>f-;UbU JSV^ft, 

SAVTxyfyi^fsy^^U a>oJt« 
«&S[hJ8&1 9 OlliotS*^ yir-v? • y 
4tl5SourceIDi:ltK$jxS 0 S*^y 
A V T Error Interrupt (M 9 
»5&#) S:*Ji6**S r £ £i£Rl&SlEj&§ 1 9 0 fcjg* 
ttT^C, ^U7^t^^J^ 0 . RB#fc N A 
VTxyMjtOLower Bound7^;VF (A 
VTxy h y • 18 0 *C:fcV>T " 1 w r b n 

d" t LTB1 6 tC^£;ft,£) ft, WAVTAAV 
v?;*^ -i?^ VM70 d^ft^O f f s e t 

tttJ*:RStL5I||aiia*Sl 9 4Srit«i-'<< 
MJ^So Of f setPAVTxy^(DLow 
e r B o u n d 7 -< — /V Kfc<£* jxfc i 9 

££^LTi^5fttbf;f N * 194 

tt, OR^-M 8 4&I/AND^ M 8 6 

AVT»BWii**:*riM-a, «-!§•«:*&» U y^r 
y 2 8.^7^t^^f>5o 

[0098] itt^amss i96ti, 

(xy hycOLower Xt/U ppe, r Boun 

#J5ST5p«^ySKI^*S:ffi^5d^5 ^Srftfti-^ 
< - 3taJBIIftaia»2 0 0*»fe - UpperB 
o u n d ~7J*- )V Y (AVTxy b y ■ U-v?^^ 18 0 
(O "u p r bnd").He n7^^K (IP*,, » 

a^ixs^t^-^ • /M hco^:) xr/o f f set© 

VTxy h y • l/v?^^ 180COPhysical P 
age Number (phys pg #) f*33=£ 

?17 Oi^OO f f s e t fc— ^V>btL5o > 

l 0<om* 7irCPU12 ; B 

1, B2Xt;0 3) RJ©^yfe— ^•/^4ry h©afl| 
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(1) y— ^SJ^i^oHii*^ y-fe— v> • f<£> 
^riUtW^^Jf* (x^^t*) ; (2) Wfifc 
-^COTNe h !7 — ^ £iI3f!|i&;^y jy-fe — ^ • 

(3) ^WffffiK*H-S*PRat5 
>^ o *W5^tA*ftt, #Jii*y 
y-fc—S?. fOgflftfeD 5 3 0 ^CPU 

{d s y y-fc'—i/ - s<tr*y Y - s t in a t 

ion ID7>r^K (05 (b) ) dSCPUSrWSU 
U *oAd dress 37^ — /VKd s if^<t 5 [Cfflji^ 

TV^AVTxy Mi (Interrupt Desc 
r i p t o r) Zm$l-tZ>£ 5 

[00 9 9] * T" -f tTx -f fc fe^fF 

*J|-±, *fc, AVT3feJg|HS&8 8fC±oT5tg&£;h,fttf 

jZ^x— *tf, W&^gfE^tl^o "tfy. h" 

*^S-<^T?fc5)o fJ&^^-ttf #;£c0^y&g- 
K$>5<OT?, r/n-fcyf-fci, j&gfc £ # ttJji^x — * 

r- y (i s rooiro-o-efe (9 5 & : -7/^ r- y • 

^ 0 AVTfijii^>- h y <Dmjj<z>mzft-t?>7*— 

yr-tf, S^65lJi|RlC-efc 9, ^»7^-?.y Ht 111 
2 Ot^SilTV^S, • dp- fBSdii* 

fc*rt-5AVT«lii*3i^ h y fit, #J5i*Sraif*i--<< 
*IDfc4(|j*s*tfc*^ *fcf±A~-^ i 4S:vNttgif cp 
u (ditf/^c'RC) fcior*WSiifcWI*J: 

y-fc— ^ • /<£-y M-MLTfflV^^Sc rtlbCD^O- 
1- y tf , ±xfc Lfcw i »5l£l3l C^r&T^ yir- v? • 
y Y^W»t^< AVTf&31[ElS&9 0 1 =t o T/S^ <b 
*u, ^Ofljii^.^ y-fe-v? • ^-Jry hro^y^ 

MLrvN^^-^^isn^n-s^^y 2 8©Hi*a- 

*rMWff^<«3i*»3Bia»8 6 (89X1/82 1) K 
£oT^v;^„ It, «>J&&WSIbI&8 6(3, «■» 

"JSH" Ui?*y- 2 8 0 (B2 1 : filTtJ; 
y)&±\zmW£tlZ) Ktf y r-Sriry r-f-5. 
[0100] ^— f, y • s»j5i*H:*ht-5A 

V TfiJai^oc v h y tt, A V TfiJii^^ >- f, y tfSfBttiC 

*«it2s, >?y2 8m5 (SSEprtiT?*)^^) a 



(•7;l/fxyM)M- a^hytdj**) tf, HI 2 0 
Kl*Lfc4fgrSffi (12 8tfyr-) 7;*— ry bSvt-f 
5. AVTfiJj&^aiV h y 05 6 4 tfy h • -feyV V h 

("Queue Base Addr (3f-=.— • y. 

aiims) " ) lis &r&&-7*— ^*»a*^5*da**a 

-co^^ey 2 8 (£>#:e^??7K-f t LT^<bfr5o 
M&**=l-tHU Mai***- fy.-f Wii^ 
X— ^ ^#J^!feaiHlBS 8 6lwi 19 F I FO^r^-©T 
-/w (tai 1) T'SIt $ ixi^ojf A £ tl, ^o7*n -fe y f - 2 
0ia 9 tfV-^y F(head)^bttffi$tb?) i 5{CF 

IFO©fr«^5 0 S/c, AVTUa^i^M) 
i±, y-^ I Dlf#^-g-A/T?V^5 2 0 tf y b • -fe^*y V 
b ( "S o u r c e I D" ) WS&t-Kmc £ & 

(Hi 6) t«torH^r$ix-SJt|!EfcJ:oTft^*H5 
<t A?};* y-fe — v 5 • ^y h (Source ;H 

5 (b) ) (D-^y^\C^^tLtch<D.t-^ j/f UV^b 

Tig 19 W3i*dS±fife $ n^>„ 
[0101] AV T*Ua*3t V b y CD 1 2 tf y h "Pe 
rm i s s i o n s" > H4 S «2pAVT3ivl-> 

y IcH LT±M L/c © t ID Cffisr«*Sr"&tf. Ld»L * 

fth, —m^s wa*«:asf*i-5^ y-t— • ^y h 
tf, »a*s*4:Lr#jsfcSiXs ^ttdM^-y 2 8ci 

S§)!5:AVTSi|ji«.xy h y « s fij^x— ^ Sr^^eP 
2 8^SjZb* J ii:-5-^<-fe'y h^ttfcWr i t e Acc 
ess (#ai^T^-fe^.) tfy b' (W) ^l-S,, Pe 
rmissions7-< — ;V KcOfiJji^tfy h ( I ) 
tf, -fey h $rbfci#ic, Wii*^ y-fe— • ^y h 

V b y SrJSaU-f-S. ^rbT, AVTtiJji^-x:^b yc0 4 
OCO, l/^h-t^Vh ("c", "q" , 
"1" , RZf "x" ) tt, (1) ycHry-^2 OfC-fey 
h $ hftm^ §rft^1- 5 tc (cffi V n b 5 »Jii 
^•CO "class (^y^) " (aTfciOJt^fcflH 
; (2) , ^CDft^riS (Queue Base 
Address (^ra- • y. • 7" Kl^*) 7 -r — 
Kfcio TUsSU $ ixfc ) #5tco =3r a — CO if r. (c#Jii^ 

^5i9t, Wli-Sfc«>fc«Vvfeix5Sp- 

(3) -^tcieit-rs^ im«««o»! 

tfft;^ (4) ©^rcf- 

(CjSrtS If y > O*, Sr^-n-eJxIWBiJ-f 5. Queue 
Base Addr, tc, q, 1, RTfz±?yi > 
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^Jx^faii^-r— ^ SrJf A1~3 :tm5 4o^ 
Xtt, • *V n Office 5 s> ^ S> ^ (wra 

p back) ■r5^:#S:^^:Si"afc»fcfflv^e)^^5 0 

tifc4kB^^-) ^LT, 4 k BSriftSir-TS fcP 
B#Kl, — 3 2, 7 6 8xyhy (aiv> y 

Sfc9 16/MK:J:ot»#l^fc5 12kB) km 

[0 10 2] 
[* 2 ] ^ 2 

Z 



0 


5 12 




(4K h) 


1 


1 K 


mm 


(8K h) 


2 


2K 


MS 


. (1 6 K Y) 


3 


4K 


MS 


(3 2K /<sf h> 


4 


8K 


Mf§ 


(6 4K /V h) 


5 


1 6 K 


Mi. 


(1 2 8 K s<4 h) 


6 


, 32K 


MS 


( 2 5 6 K b ) 


7 


6 4K 




(5 1 2 K »W V) 



8-15 {sUi-tirf 

[0 10 3] #Jii^^=.— <0#«3i^V b 

[0104] 
[*3] g 3 

JL M g 

o 
l 



1 4te*li 

2 4ffih6H 



(16 /Vb) 
(32 /Mb) 
(6 4 /VH' 
3 8 4fiHfi (12 8 /Mf) 

4-15 teflHi-F 

[oio5]- gy&^&g : ±i5bfc j: *> ic. 
<omm.<nw& mm) », t-^srtsfcfttcpu 

1 2 (C»iJiA^-*^#i-^< TN e t * y b 17-* • * y 

±-i?xknmt)zm^MJi mm) x-&z>. mi4. 

I/OSSt±, b^^1f^->3 VSr^#bfc^ yir-v? 



#fcv-e*>-*>5. i/ogf, ifci/o^fy^-7x 

fATtt, CRtg) f4, *iJ5&*©*HMP 

CRIB) fco^T©««£»if*;/fcr*£<:fr 
-S-m^irioT - U>L^?ao I /omttM 

r©#m (ate) (4, *#*»*®jiiUE#^a£aH£fc 
i&M-rs («&o«fflt*n,Tfli*iaii»ffliBi3W«iffl"Br«Tr . 

[0106] iOWft. («t|g) ^±9, ^tj2Btt 

-tr-i? ../^ 7 H4, S-^tt^ro^fcirAVT^SHI- 
S§9 0 (mi 6) ic4-f^$ttS„ AVTf^SIU 
Sg9 0{4, * y±—i? ■ /<Jry h&jEM<D I /0*3i^- 
M*. Sd3i*, &5VM4*t±£ixTV^;*^-y 2 8— cd 

0(75AVT^<— * ■ Ui^X^ 1 7 4cD[*l^f4, y 

■c^*y te*5)t5AVT«a*3t^ b y fc*rt-a#>f 

Vi?Sr^t* 5fcfttAVTA^^? l 7 0 Ic-^S 
MIf7^-;uKl70c (SI 6) 5:#otfVNf> 

T Kv-^fcioT^rroi 5^f^SiJ$^AVT^^b y 

SS2 4 (09) OflB&44tia@Jfe8 6ti5«fflOfc 
WiAVTxy h y • 18 0 l^-fe y b £2v HI 

2 1 fcJBWK^SixS. — «*©t!l5i*«««r^A/T?VN 
5^ 5"fe-i?- b^AVTH38leIft9 OtioT 

-f©(4, wa*.jfeaiaK8 6t?*>5. *ii&3m&sihi% 8 

6f4^ 4 oc^fa- • y-—jV • Wi/^. ^2 5 6 ©F*3^§: 

(MUX) 2 5 H2 1 K^%*ii-CV^«. PI 

ft, MUX2 5 4I4 4o©^a--^5/K - y-^X 
^ 2 6 2©^5rg{fb, fr>o^ib©ffi-eai4R-r-£o 
#MUX2 5 2, 2 5 4©3l^A7^f4, AVT^i^h y 
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• Ui?*f> 1 8 0 Vtfm ZiMt (fJii^^ y±-i>- y< 
>ry VKttfeVX^Z) tiAVTxyh!)© "q" -fe 

[0 10 7] gr.fi, JeTFfcfWW'SaSfcJ: 

fcfctC^y fc-fey F • 

-AS#Sl?5. «©±^i^r^-©^^y 2 8|*|C0 
ffigfi, T?±*£fh1tAVT^> MlC^a «— 

^180 (@16©"phys pgf" ; 0 2 1 
CO "-<— ) \ZM&£tl2>' 0 4o©^-a- • >V • 
V-*S7.$ 2 5 6 COrt^tt, ■Ztl^iZ&l&feV)**. — <D<p 
\Z*y±y h^UT^a <— ^ • TK^fl: 

2 5 6 (DfomilL, #P3MI2 5 8 \z£ V ^ra i— * • 

t fv^ t m&*> £ *k -t r. -etiBi*^— * *t 

5= Sfete#<©4fctt^fcvs*=.-fcJ|§*lr (fiwr) -f 
5^i^T*t3^5 r£t±, 33** Hi fit, 

?2 6 2, 2 5 6fi, 4offi^a- ■£ 2: 
t£ff!lj&MttaiaJ&8 6 Sr«0IRi-5. t"?** 2 5 6 »4 X 
"y— A'" U ftOSfBtl 

a*.7*-^iSBa«*^2.^3.- • = y **gu*i-. 

4oco3-;* — • K • l*^** 2 6 2 (4, #^C0^^ 

[0 10 8] 3^ — • ^ • T KW^iS&iSfWfcr- 
—A • ^3.— • 2 5 6 ©rtJ^t ©te-n-e-d^t)^ 

fi^tLfcT Kw.xH\ 4MM (1 6/M F) 

• xy h y • r F* 1^ ;* co "PI2: 4 if y F £ 0 {^3ftSi" 
5ritioTM$ti5o • F y -7Kv 

A- • 2 5 6 CO 1 5 If y Y F*3^coS5{£ 7 If y F 

#\ AVTiV F y • 18 0 ^4*1-5 3-3.— 

• • 7" K v-* • y j —>\> Kco F-6W1 12 — 3 
lfcttJOSftSiirSrSLTV^ ; r co-a-fFco^Jfttis 

• xy h y • T F*V^C0ffi-&2 0 tf y F (If F 
•f&Sl 2-3 1) Sr^J*i-5. W^ttfc^-A • l^v? 
^■? 2 5 6 C0T&8 tfy FF*9^tt, 3r =>- — • ^> F y • 
T KW^COT^tfy Fte*4 - 1 1 fc LTil^V^n 
S c _hx£LfcJ; ^-'xyH -7Kl/^fflT 

te % SfsCPU l 2co^y 2 8\zy*— ^tr#atrfc» 

C0M*T$>SC0T, f&C0p< yir — -i? • F kfflZjj 

mx-MiVi&mziv. AVT»3aiHij«9 on 



— • /^5/ F^coffifftfi, AVTA^J^^ 1 7 
OWAVTxy F y ^teaftaoL/^o^y 2 8d»fe 
T^-fe^i"5^«)^fflV^tbS§B^ (7X-/VF1 7 0" 
c&tfl7 0d) (C-fer y F £tu-£> 0 AVTxVFDB, 

f Sitstia^AVTxy f y t?*> o i^siz^sraaB 

^illS!K8 6S:fV^ AVTxyMJl^iW 

a— CO — sfctHfc*?*— ^ trlSK-TSo 7"Dtyf 2 0 

co J; 5 ^:■v^ 5 i t tt» ^Jx^^-CfeSe 

[0109] *^—\zM>hJi-* y±—i? • F • 

t, AVT^xvmj •Wv ! 7;^i80t^Jx5 • 
" 1 " 7 4 —iV Kcoft^te, «a-e-^r (combiner) 2 7 
0 Y) mSR.'r— >V ■ dr^.— • Isitxjr 2 5 6 tll-g-fc 
£*U ^COtU^tts kco.fij^^y yir— v= • /-?-jry Fco 
*Bi*^— ^^|H|g§n5i:r5-CffUV^7-fes/ Far 
d r^. — lClgx.2> (turn into) ^<< "mod z" IHSg 2 
7 3iaoTM^5o ^coSTLV^^-try F»4, 

/V- • ^r=.— • Ix^i? 2 5 6KLM$*L5 0 ^1B# 
IC, *a^*lHlK2 7 0 cotti^tt, Jt«|Hl8&2 7 2 mtn;*& 

ft57 7?'v'3yfSttT-fc5'<<MJlt5„ mo 

• dfi— • T$s{>t>&*=i.—\z.i&\-lZ>^ F • ^>-f 

(difC0< ?>V>C0/P— A^^oTV^CO*^ MJ^^— /V • 

^v^iMU-r, ^sij-rsco-c, m^-ocofleis^ 

(51JR$5h>fe— y K • =¥^— • l/^^^2 6 2 

r ttC ± oTrco^&tf 5 C0I4, J*iR!EJB&2 7 2 
5 0 t^LT^s' KXO ; f-;i' • jKv F^v>*^ 

LVNTi^te, itg5lHl8&2 7 2tt, **iS#aHHi£*ft-S- 

T?fe5, "Queue Full' " f § 

flt**r«frrS. Queue Full * 
5 (matter) ^S^g-tCMS $ tl*£ \/^£^H. — no 

ntrinsic) " COfiJii^iC^ -5, 

[0110] A77^ y-tr-v? • h«3i*»±, 
^lx^^ 2 8 Oco#gccotf y Ftegco— o-SrS-firs' 



(29) 



4#BB 5 P09-128349 



h-r5C<b^<toTfiJ^$:7 0 Dir yf2 0 }C3#y b $ 
t2 0C^ M-Sfcfe^fiJii^Uv 5 ^^ 2 8 0 a KH? 

yb^ns ; h y • **-fj5i^tt, saa^w 

v?yy- 2 8 Ob^^S, £*cof y b#-fcy b £tl1tfr 
tZ, AVTA*^^18 0l:^$ilfcAVTiy 
b V<D?9X • 7 J— A-K (c) \Zfc&-fZ> 0 
[0111] if^J^-3i> b y • dra— Si&lii^S: 

8 (#*&) $^5»JSWii*«* (ID £T 

«-§-|§Ij&2 8 3 tt, -fey h-t-^t l"-*** 
2 8 0 a«l/^^{iCf^itSt'<< AVTiy by • 
^?18 0A>^7^ (c) I^SflL^oIf 
U ^n^<t!5'7 p D-fe5,f-2 0 KS6flMWa*KBB-t-53te 
it©*** BPt>> (1) #*b£;h,fc:*fi&#©3L Rlfi 

(2) ■ *coffli&*<E>y-y* N ?r#^i-S, 

• «ii*tt, SfLfct^lC -fey h-r 
^#U^;?2 8 0 bcDt'y ha5^-S:ft^-r^< yy> 

(c) ffiSrgll Li*o«-g-i-5,-«#lftaieIBS2 8 7 
ttJEW&^flW (I 2) h$*d»oBan** 

[0112] y— /W&TJ^y F • ^ra- • W^y ^25 
6, 2 6 2tt, vyl/f/l/^t (MUXs) 2 7 6, 2 
7 4(0%\\<D^TKh^£hZ> 0 2 7 8 <D 

* * 2 5 6 , 2 6 2 cofcttS^T S:aW1~5 0 3E*f l-"^* 
y"tt* JttfcWfcitxDV'S?;** • -^TSrjl^i-SfcfetT 0 
n-fes/iJ-2 0{CJ;oT*^BjtgTfc5)o ~o<Dj1JR£ 
ftfcVv?;* y - 2 5 6,2 6 2cDrt^/6S^b< s ^j&df-a 

fefi; «*S*«&*i'S?;**tt\ ?VT£i%Z> 0 yyy • 
* 2 8 1 fi, y y T ^ i; i^SftSiJii* V- 

^^.2 8 0 aCOWji^.tfs' hSr (y yyfci 9) fflSl 
-T^o *>ioi:)Bill^5i, yn-feyt2 0 fcfltt? 
5~ooD#Jii^©S*S!*s#fti-5 : y- y-fe— v 5 • /<>r 
y MaU CPUl 2lde^$^5»'J32b^-i:. "M^" 
#J3i*-ti*ffix5, CPU 1 2 @#(^J;oT^j5g;^ttS 

s. @*»Jii^-(4. fd3i*»aia«} 8 6 ©it 

g50S§2 7 2|:iot^^5^a- SteMWftfll*© 
«fc 5^rtgP«)f-^ttJ$nfc^»J<0^i: LT4f5„ b 
*»b«**fe, ttu WSOfctfliM^y- y b 4. l.t^ 

& tu* fc^ y * - • y b SrS«i- S i: 
ft 5 3. ^©«fc5fc*y-fe— ^-^y-y b 
WiiWi, ^ y-fc-i? • /*>Jry hiSJFa»^1B#Sr^rL 

Litis* £ LT£-fS»3. £;ftfc©@*nHi&*»:, @' 



Uii^-l/^^ 18 0a, 18 0 b CD If y b&BSrfey 
t-tsr irlcioTsKy b ^ftS^il^L^Srr^y b 
&fli> kZ.^XcWa^*-?** 2 8 0 cC9#^fc*y h&A 
Srtfcbf. 3EK:, ^ y 2 8 fcli^SixS AVTi 
fit, H*AVTfaa*«jfc*fj:»iftS^J|Sio«:<03i 
>-by§r*-T5„ H^3MMt*flSH*fWii*^^!? 

1 8 0 c t-fey hf<< 4j**tlfc t tttt, -tfttt, 
#J&^£Ty^y$*a>oAVTfiiaiI!!&9 0CQAVT 

b y • w^yy- i s o^a^-frfc^ic^jc&uT 

* y-fc— 5? • ^y-y b 3HB3!ff! Jii* i: LT^Wi£T«i 

as^s,, 

[0 113] t*y b«Kl£<J#, #J^1/^^ 2 8 0 
a, 2 8 0 b, Xt/2 8 0 cC0#^r i:M5S-racO(4, ^ 
MMiSv^^ • l/^^ 2 8 2 a, 2 8 2 b, 2kXf 

2 8 2 c T?fcSo flJgi^l^v'y-^ 2 8 0 fflxlf, 2 8 
0 a) K»#tfy UStii, -^^y • l/-^^-^ 2 8 2 
^tf, 2 8 2 a) IC*5ft5*fJtSlf y b^atr^-r5 0 

y. ^ . i/^^ ^ 2 8 2 co#Stf y b ^-fe 5/ b £ixfc t # 

^ 2 8 0COrt^(4 v 77? • l/-^y^ 2 8 2 CDft^fc £ 
oT^$ttfc^lb«> -^tL^^TocofiJ^ "5Kyy^- 
(postings)" (•»■§■) 1EROOR 
y 5 - b §r-g-A/T*VN5 % M-a-frf^a[E]gS 2 8 6 (c^^^ 
S„ «L-#~frJftaiHlK 2 8 6 fi s 7oco#Jji^#y-y'f V 
^7yf2 8 8K1S*U yy^fe-ttvbtt, 

&%-tZ>y°u±ryy-2 0 (2 0 a, M2 0b) fc^-g- 
^JDxT, l^-^y y- 2 8 8 cort^tt, #Mm%>2 
8 9 tcfnin (ft*&) $tb> 4>oVyx>2 8'8©A*i 
(^^2 8 8Srg*i-S#?Dyycot&^) Jt«E$ 
*v5o Wa*Ktert5«-fb (SiiWt- fy SJiv t> 
o-tco^yx-^ >-y*dSy°n-fe 5 'ib2 Oiact&BJli 

*») 5r^bTV^5, «a*t#Si-«4 6>tf, "CHAN 
GE (aEfls) " fflr**, W&b-#*T-4>?&.tt,1VSb± 
L, ^o^b4r7 e P-fey1b2 OCfiat^TfoSri 
^■^^tC^'g-1--<< y*n-fe 5/-jb • ^^-7n"76 0 

[0 114] AVTxy b y • u-^y^ l 8 Oil, ta 
GS.U«^ngitry b^x./t^.— [Hl^^r-t y->^coj; 
»f£r-t<#j££;ft,5CDtfS$?*L\,\ TAGti, ->y.x 
A-^^y 28^bAVTxy|-!JS r i-<5 (/UyyT 
y7°) /cfefcffiV^^^^^)TN e t T K U- y (DUftfr h * 
5o S^«)^T-{4, TAG«iA*^7 bcOTNe t7 
Kw.y ir-^y^b^VN^fcff, iEu^AVTxy b y^ 
WtA • y^y 2 S.^fegcStfcix^oAVTai^ b JI 

• U'v'y ^ 2 0 6 (C^SlPjHTs ^V^AVTxy b V £: 

y-yx^f^f^ (fully-associate) , ^/t 
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ttBOK— ^ y (direct-mapped) CO J: 5 ftfi&£>=*^ y 
^a*feaSpTf&-Cfc5 two r £ *»H6i-5T*>5 5o 
- 3t:-l/yy" : ^r-t y • ^ ^ U /BV^x — ^ 
fel^fA^ = t — V^v— <£>fHJg£::R<SBKfcLT 

jgj*, x — (CPUI^LT) I/0*fcttSJ 
4) , f-^SCPU 1 2BK±oTCPUl 2 Acoy 

r • x*-j±k-m\zmwbtizt%\ctcvj&m cry 

[0 115] *-jh,#>x.fc % (I/O. 4fcttSU©CPU 
ftv^^y 2 8 co I /0^s/^r^^A^i»3i*^*S: 

1^t~5©te[^TV^V\, U3&*L**Sfc, ^^^^ 

v^5£ irSr#^-T5r b ft • ^s^rSr^y 

*jftVr***fcW*SiT,fi* ^ey 2 8©«©±»itf 
T^*#(upr bnd, lwr bnd) 
LTV^AVT^E n t r y Uv^^ 1 8 0(Z)7^{ • — /V 
K (HI 1 6) ft, n 5/ v-y^ (Bdry Xin 

g).**3£«2 1 9fcPpJq (ifcfc) ^tb5 0 

f2i9ii -ttt-ecpu i 2 3»s»f^i--^<<flij«**ta 

^r^rty v-^l - y 9 (0^4 X<0&7&^ AVT Ent 
r y U^*^ 18 0 ICftj^JtlSAVTxy h y COP e 
rmissionsy^ — ?V K)& V £><Z> t — U^v— • 
tTy b ( "c [1:0]"), XtfAVTA^l/v^^ 
1 7 Qfrh<D^y y^&<DL e n 7^-/VK{>Sfft 
Bdr'y Xin g=£fite, Xti^y h<D7*-? 



fc — VW— • tfy h ( "c [1 :■ 0] " ) ^M-gHCir 
s<tr y h <D^ y ^«:lElti-&fc at-u >\> 

- • $-jgb^-r-<<ffl^bixs»j5Zw^^b y co 

[O116] 04 2^rrt^iot#It5h CP 

ui2coy-ey 2 8 (H4) iaoTll^5^]J 

So^tJ'^^CBa, CB b , WCB 
c ft, ^^y»28' i— ZL^XO^^y 
v-^ • 7n>7^C_B LK a MC_BLK b SrB&l" 

sucocpui 2, asfctti/osMj^eo , 

y.^y bfc-^4ttS7 f -^ds^^y»^2 8' *r£ 

^K_BLK a *r^o«5^WKJb»#-ra* s , 
y->3. • T'n^CJ LK b , • 
/ny^S:^fc±t#t5, fMti5CPU120 
2 2 #*ty^>a ■ Zfu y 9 C B L K b , 

Sfctt^t*;^ • ^n^c_B LK a W^coffico^f 
^Hix^'^D^) SrStffcfetf, 7*y# 

[0 117] U36»L**se> % Hy^22^t7V 
a • 7^C„BLK a ^tf/^H AVT9 0 CO 
( "c" ^Permi ss ions^-< — }V K^ir y Y 

El 1 9 S:#ffi) n S/^*TttSEI» 2 19ft 

*ryis~ - h y Sr*B5>Wfc«IS6fc-f-a I /O-^-iry 

T^C, ^oiAATNe MS, — K 

Kftlb*S*:»K*3L— a«3i*U^^ 2 8 0 
[0 118] ^-T^fc, Xfi^y h*s^*y 2 8fcS 

1^380^2 1 9tt. 7-^^*^W/^77 7©flW 

HU *8* («») *ix5J:5fc*3i*lx5« *5t?ft»t 
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ai^MaScioT^-cDj; 5(-*nf>^tv-5<, &lc, :7°ni? 

f\ ^t?V=. 2 2 b9-fj 2 t — 1/> 

[0119]- ^Pyj'Sax^ (BTE) : 7° 
p-lryy-2 014, C P U 1 2 AO^WBH-T-KlflMtSrittft 

CPUO^y?-7i'('^24a (B9) ©BTE88 

«, «*ai«oma*'«fe^LT«ii&$^s. btes 

(all processor initiated) I /O Y 7 "7 -< -y 9 5rHJS 
1rZ>tzib\cm\,^Z>Wmx°h?>o BTE8 8 14, TNe t 

-Y K *^©J^&^5tt&0&T*»S&3M-«^y r-© 
±i&*f?&1rZ> 0 BTE88S, — ^>f>mX 9 fciSV^ 

baxs, -o© j-v^/^&m-t 

So 0 2 3£r#flg1-5s BTE 8 8(4, -tivfe'©^** 
Wy?-7i^tf24a©;@9-) MUX3 0 6 
tfi^^W^^ y -^y(-n-7 2 6 (HI 2 3 MS 
^■yr-f) Ir^LT^f A-^^y 28$:7^t7.t5 
fc*CfflV^ji5,Zo©BTE^^ 3 0 0, 3 0 2 
£*vrv» 5. ^^3 0 0, 3 0 2©^ 
14, CPU1 2 A (04) 0^*y2 8l;j3lt5BTE 
¥~ 9W&Z 0 4©#?4t>^©#l'V:5' (#JxJ4\ BT 
E7KV^-0MBTE7K^1) £*atf„ 7°nir 
yf2 0ll CPU 1 2AO^O — 3*fcf4SU©5if^- 
(#lxWf, CPU1 2B^fctt l/O^y Y ■ << ^9 
— 1 6© I/Otl'l 7, 18©iftb;H Idlf 

^ey 2 8m7*-^«aft3 0 4Sr«iitf. #^-^^5t 

EW^^3 0 0, .3 0 211 7 , ntyt2 0t,toT 
ro^#5i^pJfgT*fc-5 0 7"nt5/«!BTE^?3 
0 0, 3 0 2© — ote»i£tf£#teHu ^14, BTE 
«l^v-y3 0 7iaoTiJ»$jx5, BTEtel5rfe 
■W-'«<ibfW-5, ^y7«S*t*S' h (r c 0, 
r c 1) Sr-feyh-rsWC-tOJ: 5t--T5„ 
[0120] BTE Wi?** 3 0 0, 3 0 2 14, 
-T^ h/NAK»9**Sr«e-t-SIS9 tfy h (e 
0, el) fc-£tf. RJtfyrli, fctt&B T E V-^ * 

*»3i**i/Si:#^^ y t^H-5o mvmm (ec) t* 

Id, x— *fi5j§3 0 4©7-^ • /<y77M3 0 4 b 

i^/nt -7- 2 0 Id «fc o X&mZtltt t # Idtt, 

* • /<?7 7flE£3 0 4 bf4, WS*5JS:*«*Sr^arf 



«<9—*fy b*ttfc<£g-r?fcS. ^-^#^13 04© 
7 , ntyf2 OCioTSiif tlfe^3 0 4 
a (4, &b*i2>s<fry H3Hlt5^»«?*r«ait 
3, tt#7^— /V-K (De s t) Sr-g-tfo gB#3 0 4 a 

(4, mw(omrf (w*.t£. R&osfcriv&MHt) * 

S5:i£f SAMR:^ — (TYPE) , Sii^JxS^* 
tiHT7W— /VK (Len) , jS.t/MS^'X— 9 

bztizfivum* (De s t) <omm> ntutmmzft 

^tt«7-f-^K (Address) t^tf. r.©ffi# 
(4, 05 (a) ~15 (d) St^iH 6 ~® 8 ^-T^fc 
y h Sr T-fe y^/vt^ < y Y &{t 1 2 0 
(09) 1^ j;oT^V ,i ?5iX'5 0 

[0121] ■T— ^«3ta5^3 0 4 a {d&tfST KV* 
it$gld-f-<*^< ©14, 7-^-^y77M3 0 4bA! 
tee&»£;Jx5;**y <DT Kl^Sr^Ti^Sif (Lo 
cal Buffer Ftr) T?fc5. ftK,-^ 

-V*Y (el) 77^ WT>Cy*?4>r—9±.<r>mL 
*'(ic) Mfiy^fA (c s) ^#Sra"A/-ev^ 
»#v ^tDfHd-fClHK. — o<e>t*— *#3i3 0 4I4, 
*7C6 4/<y77ft*f«ff I/OEi 
SS) fc»»*^5'<< >-=ey ©x — 
TffiV^^tv^c BTEtt> f-?©6 4/^ h -t^ 
>" h \c% LT X «-5#«3tH:fSCt\ ^^!)2 8«' 
m^T9 J Z*1r'<< tbf^U ^t-CTW y 

ir-i> • /<-7 7 h&J&fcU ^^oitfi 1 LT^©^ yir- 
^■^y htS5. ^^^V • ^>^I4, xyp- 
t7"-y^f-^h (el) iS-fey h StbJfcVNlS?), 
¥—9<D%\\<D& 4s<4 h\C%rtZfc<D7 ! —9Mm£BT 

y b75'7 , $tl5^<^|#Of f - ^*3ft (6 4^ 

<{ ^ ' jgsf z/? • /wKic-g-stt-s^rc-r v • 

>9 -)V KHU m^^'- ^ «atld^"t 5BTE1/ 
-^^^©rt^t LTMvfcttS. 28© 
7C#^7*n y Wf— 9 ^(D^ttWStm^-c'&hi^ 
S T?fo S * lis '¥—9 mm*. BTE I^SIhISS 8 
8frmt>frZ>-<%¥—9%:JLm'tZ.tfrX'%Z>t^}) 2 

^n.^lc*j~f 5^-ey ttlftJWS 
7^-^14, BTE!^SIh]S&8 8 Icj:ct7^t^^ 
^ yir-v? • ^<r y h^x-^ Sr^A/T-^*^ 
thfeffitTNe t lcSHbtu5^<ry h^ft«l 2 
0ld<gii£tL5o 2feld, T^-^Wiglc-g-^^S^^^V 

• m>9t£^ m<D¥—9mm?i'i-^<i>x i mi£thz>^ 



« * 
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fcI§J4BTEl/^^3 0 0 % 3 0 2 ld#ii*ixT, 

[0 12 2] xyK-^-!i^ S (el) tTy Ht, 
TE^a^#Jhi-5o «"Ja*»T (i c) fcTyHt, ir 

* $ jftfc t> 60 T tt 4 V (D^T S: fcfflii* U ^ 

^^2 80 (82 1) Ktf ^ hSrfey M-5«&* (B 
TECmp) SrTif— h$^5 0 #E^-fA-7!)b 
(it) tfybtt, -fey h*Jifci:#fcH[, ^^-7 

ofcrt^i") 1-S3&\ *fctt:NAKf&#*W# mi- 
OS*© ^M^^Mt # ft v n t v x 5 - t 5r 
*LTV^5) ftkfi, ^n-fey-9-2 Ofcj^afiJii*^ 
*«rT-9— ^tt, . f-A ( c s) 
try bjfts-fey hSttfcftbfJ, ^tt* : f-K:»i&£*LS'< 
#7*— • f Al*4f 5^< BTE 8 8 
M^- ^zn-T^2 4 a ;H9) CDTm/? ' 

[0123]»^^ CPU1 2AO7 P nir^t20 

ft, X-^«3&^'«R4>3 0 4 a teWffliJ^fflfS, /<y7r 
£B#3 0 4 b tx— ^Sr^Ay"CVN5, r^^til3 0 4 
Sr^^JJ 2 8fc»iitf« ^°nir yf-2 Oft, 7*— 

*G>flBfcflE«:»JfeU a>OT*-*«3g3 0 4 (BP^> — 
y^^3 0 4 a) ^^ttl-r-i:^T-#5^^-y 2 8 CO 
7KU7S:*t5BTE^#3 00, -3 0 2^ 
*; W:btev^^3 0 0, 3 0 2^l*HTt° 

yh'(rcl) Sr^yTLT, BTE1M, BTE« 
1-7^^ 3 0 6 ©a^Ttm^^So Dest, TY 
PE, L e n, RT$U&3 0 4 a frh(DT KU^fflS 

fcE«£*L*^s' 2 0fce»S^S o 7*- 

^«3S3 o 4 #\ ca*»ii*tbf^T?aba - 1 *m&i- 

or-? • /<y7 0 4 bSrffiUftfe-r^fcfefc 

jWBHkDJf* («x.rfs 7 p ptyt2 0^gf - 

I /OSfi^fcftCPU 1 2OV^T^^bC07 ? -^ 
Sr^— ^^"fft^fi, LenMLocal 



Buffer P t rflHIHU 6****1 
toixfctc^fc) h^I^tifett 

Us<try hSflflll 0 0 (0 9) ^/^^ h • 
7rH0 fc«#$JX5 0 • ■ 

[0 12 4] *|«1t^0^n*y1^-^JSiaiBE|Jl5* 
*te*t-5«*tt, AVT*»ai0*l 4 6fc±oT*a 
SSixftV\ ^tiiHx 7 9 Dt^f 20^BTEf- 
^flfiacSr-fey b7^^Lfck tic, h^^if^^av- 
^^V^ft (TSN) ft, K*3flS«DaTbtb, 3> 
oilltHACl/^^ F (06-08) B 
TE 8 8KlJ:oT*J***t*»oaS6>iX«^ sr-fc — • ^ 0 
^ h<D^yjr • 7^— /V-Hlc^tt^o 7" air 

yf2 0tt, git Lfci#^, IB«£it*-< 

BTEx-^#3g(-^V>T^^ey - 7F> 
*Sr&tf.' BTEH3IUS&8 8 jMtfrL-TV** <y h&m 

iP^^g^SfcaillKl 0 0 (0 9) Tfc'K W^J**- 
77^;^©^ y ^ t UTT S N S:fflVNTV>S 0 jS# 

(HDC^>t-v?'/^^(0«T*o ~ 0 7) 
^CPU12iaoTS1f^^ci#^ S*h7^f 
^^ayf&IBKl.OOfi, AA^7t^'/^^F 

f^*ix^7 r -^^M^y 2 8fc*5v^ia«s*L*^y 

7 7^*fi^^^y • T Kl/^f^tS^^ - 77i 

^F7^'>3y'^^ff (TSN) Srffi 

[0125] BTE 1/^7 ^ 3 0 0, 3 0 2 CO^^JIB^ 
(prioritization) ^SSf^^fc^fCl, CPU1 2A^b 

Jttt, 7 P nt 3 /t2 0^iot^^y 2 8f:t^h77 

(*m?r^#) *ivp*b&. 

fl|3g3 0 4^? • ^y77»&3 0 4 b fc) 
^ff5r^^T-V^5 0 «5feJifi^^«V^*ft, ^o-tey* 

Wv^B^^Jti-SBB^— ^#36 3 0 4 ft, _bi&LfcO 
4rWIC»"C, ^^ey 2 8Ki#5i**LS Q ftfc, «3felRffi 
^^SV^BTE 3 0 Oft, -7-^«5tSr^e*^ 

t5fe6tiK54BTE7K^, Xt/^yT$ttfcS 
*»T^tf^h (rcO) T-S3^^^6o L^Lft?? 
tf, BTEU^^3 0 OSrSaitfCirfCioT^^tt 
fcBTEg*'tt, rCfCft^^- h LftV^ 0 -tjxtt. B 
TEl/^^3 0 2^IC±oX*&»$tlfeBTE» 
f^sJS/^y MB7?flc±t-S4T?#o 0 Sfc, BTEi^v 5 
^^ 3 0 2(D^ma 5flr-9-*a6fe*tfcBTE»fftt, 
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BTE 3 0 0 O rt^lc J; o T/T $ tlfc.B T E I) 

J:oTfll-»#afenfcBTE»fPr±, WW Six, ^oB 
3 0 0#BU^)BTE»fPIEiS-fT??flMlii 

[0126]- ^yfp-y : E]4 Kl^i: o 

tl^h ^^-7x^^gt24a, 24b|3, — 
M^^^y • (MC). 2 6 a, 2 6 

Lt^^U 2 8 ^T^ir^-f^o Mc sfl — y 

x.^gf2 4 ir^y 2 8©Pflt7x^ /V-^r— * 
h • ^^-7x^^S:ft|&tS 0 Mc s 2 6tt, 

y^ • 7^ • T^ir^ ■ ^^eli (DRAM) 

i-5fcftfc J »»4«^aia*ft«i6-r5 - m c sit - 
9 xtf»»**3»frra y ^ i/y *>~flr# 

Sr28-e^^y 'T^SrHfttaDRAMstttjlftt 
5c ~OC0M cs26a, 2 6blt ^^U - 7^2 
8 M>'^-7x^7gt2 4 a, 2 4b tCOW^7 2 
yf v y . ^ffe&ZQt&lr^KmilKMr), SBC- 
DBD-SbD E C C^^c — >A §r>^ V^Tio 9 , I^T 
b=4T^0, -frff-l 0 0 If y b (6 4r-^ • fcV K 
+ 2 8 T K • tf y h + 8 ^ y ^ • tf y Y ) 60 5 
7 2Vy h (6 4f-^M8fx7^ • ^^b) 

[0 12 7] @2 4 Sr#flH.-T5i:. ^^y28Hl4 
4 >f y h©f-? y?-i-'<<atWfc»fW5z:-o 
©Mc s 2 6 a, 2 6 b#^£tLTV^ G — o<DMC 

Mill 2 6a) ft, MC t * * y 2 8 ©BC 7 2 tf 
* hg£§3 3 0 a S:*J*i--<< %*f-z±y9 • tfy b if— 
MffcaHJfrRftT K^-CI00 3 2 try Mg£I^B#UlT 
^ir^-T-<< 8i$^ 0 fficDMC (ffil^tf, 2 6b) 
tt, |2(07 2tf$/ fgK3 3 0 bSrJgjaM-^ — o<E> 
3 2tTy h^RRISSrSiJO-S^rcy^ • tfy h i— MffcRI 

c s 2 6 a, 2 6 b"Sr— WKlfElbS*. d»o*/J^*>«p 
PWy?-7x^^l2 4tc6 4 ify-H&S:ra«FK 
¥ft (DO) f±, MC 2 6 a*»feftC, fi&O 
^ (Dl) tt, ftOMC2 6b^64f5. 4^9 — 
7x^^12 411, ECCfx^ ^ • tfy bSr^L 
**o«iaEl-5 0 fflVNbJx^ECC^*— A»4 % tf 

TOZlfitfy M8 9XW-DRAM^?)©4 tTy 

y?-7i>f ^ 2 4 J:MC^ 2 5 ©ffl, 3fcxf\tfa&U 

[0 12 8] >fy?-7x>f^f2 40ffi^?), ^ 



^103 6 tfy ffi^lOT Kl/^MWt, 
12^)3 2 ify UESLLtfVM h • h b&ltfrz 

Mc s 2 6fcA*-f5. «^T% Mc s 2 611, Jg-^r 

SScKt) Sfctt^o y^Rft5 7t^y h^iv-fft/^ 

WW^-7x>f ^Ii2 4Kift« r 6. ±lSLfc<£5 
fc % ^^n-t yif (MP 18 ;gl) H CPUs 1 
2^(DT^-fe^OZlO(D#ftSr^r1-5 0 -Oft TNe 

rAlO^oSf (fjitf, ;i/-^14, CPUs 
12, I/0/^yh^^-7x^f^l6) fcJflS 
"^tlz/tO n Line Access Port 
• 9*f V ■ T9±* • h) (OLAP) SrilLTT 
T^i?^©r©m#©»H> ^^y • ^VFn- 
7 2 6 C0^tb^S:iiLTMP 1 8 fc*tt-5flE8t 0 Jttf 
^ ir * ©W^iftft LT V ^OLAP ItfllaK— 
h 2 8 5 £r*i-g|2 5f^£;ft/Cl^ 0 (0 2 5 fc^L 
^^ey • 2 6 a ^OLAP7^ 

■fe^-c&s ;^y •3ybD-72 6 btt, HRftc 

[HI— ^tOTfcSo ) 7^ h '>^ttt, M 
P18H 7°niry-y-2 O^C. (^otyt2 
0) fc»f^S:Htt** v ^*yfcH*0*^©>fy-^ 
SriBii*ii-**^Tf, OLAP2'8 5l^$}l5V^ 

[0 12 9] S/c, OLAP 2 8 5^ KOS^SrMP 
1 8^e^t"Sfcft^n^y^2 oiaot^^n 
^>o Mx.ll ^y^-7x^^l2 4©-o^ ^^e 

y . fd- 7 2 6a>e>a«bfcf*— ^tc^v^T^y 

r^^iffitWbll ^iill »f^S:— «p»ih-r 
^ ia^&ZSfrlrZ) t #^ »9 SrMP l Sfcftfe* 
5fc»fClf y htefi^QLAP 2 8 5 \Z±y h ^it5 0 
^■^ey • 6^j;oTHfir$ix2>i^9^ 

4L/cr i SrOLAP 2 8 5 ^ttMP 1 8 ^fe]^^: 
5 0 ^rAMP 1 8£(Jl^(OOLAP s (fix. 
H MC2 6a(^)OLAP 2 8 5) II I EEEg?l 
14 9. l^SCtf^$^I?lJ/^2 8 7 §ril LT 
®«i"^ 0 ^.^ey • 3yhD-7©7-Wfirtt, 
Mc s 2 6*IHfii-ar ifcjSV^ffiV^Sa^r^tR^ 

MC 2 6 a <Dffim (MC 2 6b (CO^Tt>^) f4, * 
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>icXoxm^^iMo ^^i-7->y.-:73 9 0 
te, t^rV 2 8 ^y= — 9 Srfe^t" •ofc.feldMCAD/^^ 
2 5A^DRAMf-^ • ^i-^-^&l*f*H5-£r#5 
J: 5 MC 2 6 a i#^tg^S^i--<< 
ft(C s •x'^^^-rW • -<T3 9 0{i s MC 2 6'ai 
fcfj&'f y^-7i-f7gf2 4 a ic^re^^^ 2 5 ±<0 

(MC AD) Dflvv-yS 9 2 dfrfc "9ffl^^r 
^ffi1-?)o D R AMt-^ • -"<^±C0T KI/v^^^SI^ 

i/— >rl/\/\/>ftt.^ DRAMtS^'» ■-<73 9 4lc 
J;oTf!l»$ttS„ tlT->y-^7 3 9 0, 3 9 2, 

!HS§3 9 5 \Z£iXm^Zi£%l£ivZ > < > itg55^(mis-c 
ompare) ft, C P U 1 2 (DWiW*— ^ih1"-< < itt* 5 
*£^aLTV^JtiR[I]{Sg3 9 5 fi*h<D ERRORfl'?' 

[0130] /<>ry V ■ jv—'r^^-y : ^gi/^.A, 1 
O^S^WPS^-^ (#!l;U:£> CPUsl2A, 12Bi 
I/O/^-y h • -O-^-^W ~, 1 
g) X'temZtlZ* y-fe— V s • M3\ ^-jry 

7^-;WF\ 135 (b) ) (cJ:^ ;v-^i4l;±oT 
(routed)" e L^L^^?>, /U— *14(D#| 
J*RtWRW-*:flWi-*i(rfc, CPUs 12 fcyu— * 1 4 
i©H8> 4fcf4/l — * 1 4 t I /O^y >• • 
7i-f^ 1 6 iCDF^cOTN e t ^ L±T*^ y-fcr— 

tt, ^mxh^o #TN e t ilVHtt, Sff^: 

•wAi oo^f (ai*.^ /u- * i 4 a) Kmrn-t 

h^lHlffl^ff^VN^^^^t^D V 9 (T_C 1 

_C 1 k©#S.U t ^T©7D S '^ • D--f ^VP (IP*>, # 

[0 13 1] ^Dy^lli, fci^fAl 0^»# 
£;h,5^- Kfdfife^l-'So CPUs 12 A&tf 1 2 B 

SlV^ttSC (ffigij) K»f^1-5'>^b-y 
^ • ^— KT-ftfELTV^ftb^ A-—* 14tCP 
Usi2i om©^ n jr ^^-^ri, "ifflBS*" xh 
5;IP*>, CPUsl2WCPUsfIiilSt5/i' 
— *1 4»c«fcoTfflV^tu5^ns/^fi, JEWcglLT 

fc, n^-^fy7l#ffi^t5) fc tfcltt, Jttu 
5>^JgE-f-5/v— * 14iCPUsl2 t<D^(D^ n -> 



h07n-ll \,^xh, '*>ry M*n?£ 
ilh, 5a^5S, fl^B*KioTB|l|Sti5. («J1 

15-^(4, &<DiI9 
[01.32] IDLE: . I D L E*frE*tt, i&S^ 

tfc^ns/^fe^m^tbSo IDLE*§4r!H#f4, T 
Ne t y >"^_h-C/«*y h*fcf±ffi^lE-g-W©Se*S«> 
% (space filler) t LTf^ffif 5. 
BUSY: BUS YJt^lE#H:, g«$IB^^_^|2 

FILL: F I L Lfg^fE^-fi, ttb^lS-^SrSloT 
5 BUSYSMME*©g«fc:J:&) 4:*K:a6 

HALT: roJt^fE^, CPU 1 2ifcfiMP 1 
8tCj:oT^» i^TOCPU s 1 2 

A10(D^T(Z)iWM^tl5 (i£^fc>^5) o HA 
LTJg^fB#tt. I/OJ^T^ \f 1 T4t:tm (SIS) 

0O4TOCPU s 1 2 KJH#.< ii»"i-5«WI*:«»i- 
5o 

[0133] OTHER LINK BAD (OL 
B) : CPUm^I^^ofaT'l/^^^.^ 
— KT»fl?bTV^A'— ^ 14^ CPUs 1 2 60—0^ 

oCPUsl 2^««>t>fl!>36*feSflH-5*fr&ia-Jg : *fctt 

1 2teOLBJfrfr|E*Sra5. r ©*B*IE-9-tt, 

5o OLBMTLB (fitTfcttW-t-S) »*E*tt. 
- f^^^^^^^tl/cCPU s i 2^R*fca6feH5 ; 

HtlE#*«SflrSiX, *fcttl»9fc*<*# (error noted) 

? s&^o^^d^fellKWfcrai^fcOLBIB-S-^a^i^ 

c pu i 2fcise>jxa 0 

READY : C 05jg^lB*tt. ftkHWI^©*^^ 

SKIP: ro»^E#tt, Sltl^*y7'Sft5 & 
9u v 9'* ? ;v*7f1t 0 r ©}»^E*tt, ( 1 ) # 
IE^§:teaSL, **o-tiT/Sr*Sflr^ny^ra»|F I FO 
(C^JKL, (2) F I F0*»e><0|E#Srtft5R-fS, 
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[0134] SLEEP: r^fg^fB^fi, READ 

SOFT RESET (SR ST) : S R S TJi^fE 
CPUs 1 2 ir/l' — ^ 1 4 A, 1 4 B irOWcofB 

s i 2£iaaf sfcfticfflv^fts 

ration) ) ©IBtfc h y # £Xx)BV;*fcix5 0 
SYNC : SYNC*fr|B#tt, y^n-^U^^^ - 

l£ N CPUs 1 2 t/W — ^ 1 4 A, 14Bt^fflfcW 

Wntyt^7^10A/10B) OCPU 
1 * 1 4CJ;oTi^, SYNC^Et 

#U;tfi. Synchronizatio nSl/R e 
i n t e g r'a t i o nCOir^ 3 y"CBlT^I^liiK 

[0135] THIS LINK BAD (TLB) : 
TNetyy^ L*»bfB-§-S:Sft tT^S^rA* 
^ a--*, CPU, Sfctti/osaD ds*g 

"To **U4, CRCS9, *fr1B*«!K ^/cte:/^ h 

I OWN YOU (IOY) : I O Y*g^|B#tt, 
26ft CPUi^of- ^4r314Ri-^r 9 l 

Sfiif-fSfcftfc/V— * 1 4 — CPU 1 2 HioT^ 

*) lb^t,SrcPU12^ JUtttK, gftr*g£ 

; #3£ft CPUA^oKcax— *36ft tt, 
£ix6 0 I OY*B^IE-S-<7>HR©tf y h#3gW:, O t h. 
er Link Bad (O L B ) if4ffi*fcJSV^;ft/ 

t-^o IOY/OLBEt*CPU12KJ;oTa6ft 

fcft-fetf, -ttutt, I OY|B#t UT«PRSix5 ; I O 

Y/OL-B|B-S-*S/v~^fcJ;oT36biXfc4e>ri, 

tt, OLBtUT*R$Wo ftftSt, CPUsl 

2t/^14A, 14BtOST, CPUsfcWl 

O Y»*B*«:aS 9 fctt^O L B if^lE#£ 

iS5 0 



[0 1 3 6 ] D I VERGE (DVRG) : DVRG 
B*tt. 7a/l/y^^i^m5.tt^ CPUs 

ir^xV^i/^^^^tbfcCPU s C&W^tftC 

iFIFO s^fogii^ixfci: #fcZV*fcJfc«S;h,51B* 
©K-^T&ZoOCPU s 1 2^t$ffit^5. . 
DVRGjWBfB, tt*5^K«ttV^fcr t£CPU 
12K»bt5. CPUsCioTSf^^fctf^ 

5»MJ»Tn^i:^^CPU s WoT/^li 
THIS PACKET GOOD (T P G) : s<*T 

|5# 0 <t Offftfc KT<0 "Packet Statu 
s" Sr#fl8^rt 0 

THIS PACKET BAD (TPB) : TPB 
»^IE*tt, gftSH^Sft;* y-fc — 5? ■ s<try h<DC 
RCMt< &V^V^ - i §r«fctbfct #tcTPG*f 

[0137] - Flow Control : A" — 9 1 
4tt, |Elt**3PIR6>ixT*5!9, tot, 

hSr/w— y-Y^^i-aitfctt, "*a^m(sto 

re and forward) " -Jjfe(D%l& R}],^^ ; ^tlX Q fc, 
-tiT,&W\ "*^7^ (worm-hole) "^f^y^fcU 

Kttu ^(OT— /i^*sgft Saxsmfc/w— ^SrililLT-?: 
at£>bHJ5o -*U*x l^UBUSY/FILL/R 
EADYJg<frfB#8r£fc^-c\ ±3*bfc»^IB*^*!!! 
I^rAlO^^FI (#JxJ:f, CPUsl 

2, ;^i4, m <o* • 7X2— zmmir^ 

^5/7x506 - H 2 7) 39S|^i:A/ifV^o^^V^ (^5 

co±T^tL^A^/^ y-fe— V s • hSrSftL56^o, 
3E4Sa««:RCr t SrSSft^fc^tf 5-<< B8*3lft 
aK— h*»fe^>BUS YJB^ia#Sr, TNetUvn© 
teflB^Sft*^^. aSfti-^. TNe t !I^L©R* 
fillBA («IB) fe*J«i-5. BUSY}g^fB#^ffiffi 
tt, ^y^^Vs/S/t" S:T*9-- b"T5i:, 
$tu^ 0 CPUsl2ifcttI/0/^54-<^- 

^SiXSO-C "XVF • y-K(end node)" (fll*. 
tf, CPU12SfcllI/08117 - Bl^H- 
3) ^, <y ^/i /y ^S:7t--htt^VN^ 
5 4rt*HHR*Wft«>TNe t#— Mct*— hSixfc 
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&s rt» jm#ww jb Rrtgtw ft s <o * #o t v x s n o 

■t pft'^^i^^SrTlN- M55c r^B** 

y^-rfcr-fl— yvx^^z><dx\ SMI#— b#£{rc* 

ftV^t ^5^^^^!/^^ • 7^ Kn (backpre 
ssure deadlocks) fcJIfeft i: UT£C 5 5 e -^tl^xJ^ 

K • / — K (CPU s 1 2, I/O/^y h '^y^- 

;/ u y v-^r fc^ Ifti- 5 r. Srff rT * *i/0 n ft V \ 
[0 13 8] yv— 9 1 4tt, ^CD#- b fcSWfLTV^S 
3E ft 5 9 e*a*»< y 7 r S 5 ^tuii ^rt* 
T^ftv^ tf^o-et, -?:^S<f^ h©V^Jt**— 

^*£;h,fc>^y htt, 1 4{CioT^ii$tl 

6 Q »>7fAl 0<D'>77^Sf ^^IT^M 

^ ^ir— • *>ry Y Sr^fWLTV^^) TN e ty^^L 

±^BUSY»^*&S«Lfci:*fctt, 

4ry h&mZ^t SrfttJbU ^oREADY^IEf^ 

JHfg 9uy9T_C 1 k n >^ • iM^/vegfa 

S:*6«>So FILLS^|B*Ht, 2*b;h4«tt5o Sfc, 
H»^fs h 3ftS/^ b SraSfll Lft VNfBfc BUS YJb 

^la^TNe t y L±"cs«stt5fte>tf, bu 

S YfB^SrSif UTV^am** -tix y _L~c 

flr«r*6»i- 5 r £ Srfltt?, a£» h tt, ffcojf ^IE# 
(READY, BUSYf) *r5£flrf5tB* («fB) S: 

St>ft<ri«i*i"5o »>xf^i ow^coTNe 

t hiSRE ADY»^|B*S:«ktU-J-S Jrfl^oT 
(ll»7U «*ojfe©$*BUSY»*EtfcJ:oT# 
tM, I D L EJt^Ef ^ftAt § ^ ^ L^offi 
hiS3pUfflBriB"e*>S*"CI D L E«^ia*S:S6 5 jR 

[0 13 9] La>Lfta$b, BUSY/READY7H 

iy^, T_Clk, <D^X(D^-f9Mt, fl^Sfctt?* 

T(Z)TNe t-fV^ — 7x/f TNe t-T^^ — 7 
^^^S{fi-^, ^iS^ft^n-/^, T_C 1 k N CO 



^14, CPUs 12) fi, 9*y9mm (C3) F 

Lfci5^ CPUs 12^^-7x^f7M24 
tt. ^TCOCS FIFOs 1 0 2 x, 1 0 2 y (Hi 

OJc^S^S) Ir-gtfo #C S FIFO102it 
iSTNe t y ^^L^fe*B^*fctt^-^IE*«:SflM- 
^<S)K^tT/5o CSFIFOH ^t°-K-^^^> 

(iftbftVNU, ^OX777^>^FIFOsll ^-^ 

ir— ^ • h(D^m<Dm^(DBv sYm^m^m 

tilts F I LLtfcli I DLEJB^IS-S-OfcftteiSA 

SrAOfSi" 5 tc+^ftgi S L ft tttltil ft b ft V \ 

/V— ^ ! 4 coni^^^^ y^FIFOs 5 D 6 
(El 2 7) tt, Sifg^m^BUSYMREAD 
Y^fB-^&A^S-f +^ft^^Sr#t«&-T-<t 
T*fe^) 0 ffx.ll Bl-S3S:#lt5i: N CPU 12 
A2K yu— ^ 1 4 A£)#— h 3 Sr^LT - I /O^ 
h • -Y — 7x^^ 1 6 AO— ote±ag«fcS* 

5c 4fc. CPU 1 2 A(aotit)}l'^ y 

h • 41s 9 — y^-i^ 1 6AB N /W— ^ 1 4AC0^— h 
3tcl^C (3SJ*|rI) TNe t yy^Ll^^yir-^^ 
s<sry h?:&^X\s^Z) 0 /C—9 1 4A^ I /Os<<ry Y 

• <<>9-r- ~7^<<* 1 6 AfcioTiSfeixa^ 

7 T^^T 4 y 9 Y I F05 1 8 (027) He, ^ jy-S — *J 

• ^ v^ 7 — 7*<<{x\cV 9 YT^t^:/^—9 l 4 

#-h3 (I/0/^5/F^^^-7x^713A^ 
bcD^ir — v 5 - h77^^^^fLTV^^,^i: 
7K-f) *»e>BUSYIB-S-S:a6«i-5. ^BU.SYE 
CPU 1 2 A^^-^ 1 4A^ioTg6Ho. 

• y± — i? • ^-Jry h <DW&* Y V —^KjfASftS. 
A^?^ — • /^5/ h y — A— COBUS YIE 

51^: ^-^14Ad*t^ 0 BUSYfB-STKSfc 
tb^c^:, ^ 1 4 AH, ^tt^ I /O/^y h - ^ 
^ — 7 ^4 * 1 6 Afrh(D* i? • ^-ir^ fO-gUKIr 

^Hfc^ff ©ftflr Srwc«*» fctts i 9 ft^*-ec p u 

1 2A^^AA^ ■ s<try Ycomit SrWBHf 

5ei^t#5 0 I/0/^5/f^^-7x^7l 

SIB** h y-AfcREADYft-g-SrJfAU CPU1 
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[0 14 0] BU S Y/READY?g^|E-^corcO-<T 

tt % I /O/^^/ h • ^fy^^7x^7 i 6 i CPU l 
2 >©BB©fil5K*/w— ^ l 4MCPU1 2(:iot 

>f^l6 fcfKKttJK £ ftfc A— * 14fl 2 n »^fB# 
(n=fiJ6fc33lt5/V-^CD»+l) ME 

bftv^ £Sr»jSfc1-Sfc»fc2 
-f btf)F I FO^tfiWP • /V— ^ 1 4 (IP*j, 1/ 
OA^ry b • -f — 1 6{Cfttaavv^— ^) 

^ b •4^/9 — y ^4*1 9 1 4\Z-/<*rv b 

flU h A£g>ff bTV^^tfX^— ^a*/*^:/ 

1~-<< I /O^-jry h - — ^m-f^l 6 fc£pbl£ 

5 fc* B U S Y«#£/*4r-s> b B left A bft ttitfcf ft 
bftV\ ^-jry bB^SA^n/bBUS Yjf^lB#tt^ 
— ofcttF I FO^SSriSJp-rs— ocD^— ^!E^£r 

toS^x ^DS$tL5 0 /U— ^ 1 4^F I F 0*5*0: 

[0 14 1] - bflcfcl : »3S(t^jxfc/^y b 

. tt, TPG4fcttTPB«^|E-8-as+C«»clR#, BflSK 

-C^ai/^y^^tt, jS^ftTPG^fcteTPBfl 
^!£#£lfA^-£o /^?l'4tt, ttttbTV^SCRC 

h '^^-7i^^l64fcliCPU12) a>b563fc 

(fO&tf. c pu l 2 Aifctt i /o/^y b • 

-7x-f7 1 6) Jc^n— t5itlc±TO/^s' bK 
SLTS^^T'n h=i/WttetE£:!l*Tf"5o EJS<0:7n — 

*fefflU ^0/^5/ h^TPG^Sf-(:«gt5 (✓< 
bJ&Sft^-efcs- t^bTV>5) ftbte\ /U— * 
Ht, TPG«^|S#S:TPBfg^fE*T?1t*i-5o TP 
BfB-§—.<£>T P G»fria*©iE3ES: fc blh^ £ 

r^-Cfl, /^yMi, KIR (TPG/TPB) 12 
*«r£A/T?, 1 0 2 41B»fc1HIR3*L5. gffbfc^ 
r©^BII»J:5 1 ^>#<«:#UTV^5 4:LT^ftt^S 



. ftfcftbii, SftA— *tt„ 1 0 2 4#BOlB*te38Jt 
5TPB«^|E*t?^^ hSr*TU KoiD 
Sr*0Hi-6o '^y.h*©£<D«RH\ -t*i«rlfi;fcl«4 
<>*:7Vw$<g\ ^OTNe t *y h 17 — ^SrfSSbii:5 
ba^ft^^VNT^r^r i3^fe7*/^ b>§: 

[0 14 2] TPB»-frfB#teHV^^5r h^Sffi" 

^TPB*g^lS*S:5fefcai«)5o 
[0 14 3] - SLEEP Protocol : SL 

m-r^ (^y-7>f v • • jK-h-OLAP) 

Sr^U^otyftiotp^S, SLEE 
P^n M;W1 /^>> MfT-oHJi^TNe t V 
^L£f£ik-f£(quiesce) fcfe^««S:«*&i"5 0 - 

fcbf- ift< J E~ KSr^x.Sfcfc^T^ HVW(idle) 

(filC^iy >#SftW Tftttftfcfftb.ftV\, SLE 
EP«^|B*S:g« bfc££tc N fel^f^l 0(Og 
filiate, ^TNe t U ^ LJlOfFnTS^fcW^e 
S: b ft tf tit£ ft b ft V n Ha^{f b ± c^Sf 

5 ft 5 t ^ 3 -y-eeJlTKSiKtS, § ST K u 
t omi cWr i t e^^yt- • b^fc 
5 C ) SLEEP»^E#39S5Mr4*b5t#teS6fll*tb 

ft36S&, SLEEP^Ef^f >K 

BUSY, READY, IDLE, FILL) £i£ffb 
READY*frfr|E*3W*^>H3tSfll b7? 
Sfll $ ft ^> * THSft 9 fc » b v v<tr v b S: ^» bft 

[0144]- HALT Protocol : HAL 
TiS^fB-^tt, I'/OT^x^ tTx-f (fiP^. CPUs 
1 2 t I /O^^ry h-^y^-7^^716 irOffico 
^ yir-^ft, ,SfcW45CPU s 1 2m<D* y± 

1 o©itocpu s 1 2\zm^<&bitz>mffi&&j& 

•f&o ^V^14it HALT»^E*asCPU12 

^^iJtifct^^ 1 4^^^^ft#- 

LAP 2 8 5' (02 7) £3 LTMP 1 8 }£ X o Tir 
bt5^*T*5WAHALT>f^^irt 

^TOHALT»^1E*«:*f«-*-5 0 ^<D<t5{-bT. 
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(DUA L T»frB**Tf — h * ftS t H A L TJB^IE 

V^fftMHAL TSJ^flB-g-SrSfll t5 CPUstt, > 
V-v^^ 2 8 2 <7}§|13i#L51 (associated disposition)^ 

ffii^Sr-f^-^rs ; H2 l) *btf«a*v^^ 

^ 2 8 0 KSB^SttK* M~5 0 • 
[0145] CPUs 12 «U HALT^I^fV^^ 
OUh) -r5fcft<B*fB (IB*) &ffijL5Z> 0 ^tL 

**75te, gJf^OJtfcffi (#!!;Ui> ZERO) \£±yh 
£tWc ^ ^ ICHAL Tfel^f^ ^^-^>t5^, IS 

[0 14 6] /V— ? : T—*T?^^ • ^Z^m2 7 5: 
/W- * 1 4 A^IB&^n y>HJ&S»£jh/rv^ 
5 0 »>^7^1 0OiO/l/-# 1 4 (#(Ix_fJ, A— 
?14B, 14' It H«I$CD|?T)— 4«^t>Ot 
S>9, fiEoT. ^ 1 4 A»c|8i-5HiWW:, ttcOA— 

^ 1 4KLm&\z.mmTz>. 02 7^1-j; 5 ^ a— # 

1 4AB, ^f^^-fA^5 0 2 (5 0 

2o 5 0 2 5 ) &tJ*fcb;ft5 0 4 (5 0 

4 0 , . . . , 5 0 4 5 ) £"aAy-ClN£, 60(DTNe 

t#-b0 5£^tf 0 ^-h^504 

tt. JbMLfc^a^ffiTV^ 1 0 -(DW-g-Eift-Sr^r*- 
5 : tt#|9 If y ^IB-^SraSflrrS 9 oofl 

*EMU &tfBBS2S«*n5^ (T__C 1 k) SraU^fll 

^ SW^ny^ (Rev Clk) Sr^A/T^S 1 0 
#-^50 214, A*»aiai6 5 o -s&ttlnt:? 

F I F O 5 0 6 Sr^t^o ^ D IfcSmjfc 5 0 0ft 

^ ^-^^.o? ../^/r^y b<DD estination (35 

Ste) IDR:-&*ixSflMRK:J:5aK— ha*5 0 4^#- 
0 2iaotS(ft^ • h £ 

5 04^5, h«r£fll LTV}5#— hA*5 0 2 tegg 
itfciLTt («x;tf, hAt} 5 0 2 2 XtJ 5 ^*— 
htt}^5 0 4 2 ) s *-hA^5 0 2T^fL^ 

^hwbbis soon h a^ 5 0 2 osttsi-s t 

0 4 fCH-O^Lt^ • /<>Jr 

£&5 0 0te s t^j*Cov^©K45RW3»iEW"Cft 



[0147] V^-^V V^fcJ: 9 Hfc33V^T»W$^ 
fc, /P— ^ 1 4 A(0#- fcDZlo, 4M5ft ftfeOt 

-»^)CPU sl2l: (TN et!JyH xM 

bA*5 0 2 4 , 5 0 2 5 14, tei^rAl. 

tc, s f=--?\syir7s • ^~ t#tc N A^J^K— b 

5 CPUs 1 2©VN-ftt36»— otefi»te>tufc^ 

fix. (ffS) Six, 4*o-tJxb3»JHtttten*K:, 
fete, ^CIE#^S^i"2>CPU s^mS't^<< 

5 0 4 4 , 5 0 4 5 ©W*f2:26feix5 0 f^y^7^^ 

— K) i*K:H:, #-hA^ 5 0 2 4 , 5 0 2 5 % XV 

sfc, /w— ^ 4xv5fcsj--r-5A*i!fcaiaK5 o 

IE^fecoit®^^fi : i--<< N CPUsl2A, 12B*S 

^^#^TV^^ 0 ^oT, @2 8(OTt<t5^ 
AA5 0 2 4) 5 0 2 5 j^ N 

fB#£rg:{fU ^ n y^KIMF I F O s 5 1 8 O^Ti- 
IFIFOs SrttJTfi 1 <4HE#S:y-fSlt;tSslHl»5 1 

«Hm9[iiK5 o 9 m*mm 

PXfttli, h 4M5W^^^AMS0 
K5 0 2(7)-ocO^F I FO s 5 1 8 frh\tiXft< 15 

W3feaieIK5 0 9 fSit4^[H]^5 1 

t^>5Ay. DPXtf^ h##JWIfcaEJ»5 0 9tc 

[0 14 8] m— IB#^ hy-J»-Cfc«K 7a7°l/>^ 
^ Sixfc C PU s 1 2frh<D* — i? • h77^y^ 
fl ^hA^ 5 0 2 4 , 5 0 2 5 tiotgflrj^ 

v^TW»*r!IB»-r*fcft^ C P U s 1 2 lc3Sflrrs/w 
— ^ 1 4 A<D--o<D#— MB^tt, p^-^^/A 4 

/^KfcJCS CT (on a cycle-to-cycle basis) [r! CIE#^ 
CPU s 1 2<D^jj^mbthtetfth&tebts:^£ 5K» 
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l 4AO#-hO-5 (0 2 7) £>— ofS 
{f£ix, i^oCPU s 1 2JC|p]ttb4xfcfE#^ h U — A 
f4, RHEWSKttlcRBiMECPU s fcioTStfll* 
tu-5«t5(c T^i^v-y^^Si^-e^ S^ocpus i 

2\zm^hti (mbft) *»t*T.tf«feftv\ (cpus 

i'HKiottWn, ^oS^OCPU sKMSix 

t-#s 0 ) cpus i 2fcafflas-frs*usafAMEiK 

M5 0 4 4 , 5 0 4 5 14, M*ttRll9JI8Lfc7Ty 
i/3 ye y-tr— i/ • /^•irj/ h<75D e s t i n a t i 

0 n7^-^Ki s 7 ; a7'V'y^^c5tl/fcCPU s 1 2© 
— o s #Ix_f4\ CPU1 2 AffttfcffcSiJL-Ct,) 

IWIIHJK5 0 0*»t,|B#S:SflrU ZoCCPUs 

1 2— mWjfclRJJH^ry^HV-e-tJtfeflDlB**-**. 
So CPUs 12 (4 DjEflfctctt, M5S-Y^ 
^-7x^7SI2 4) (4, m 1 1 fC^bfcfcCDiJUC 
ttfcK D#^co|KlWF I F O s T5£lf £*LfclE#£g{B 
Ltv -?rtuSr#oTfE-§-^cPU s 1 2(c4oT§:{1£ 
^S^fDlWra^B^^bTV^Tti, lOCCP 
U s 1 2P B lT*t^£tbS;5' n y^^Ht, RTDfa^R 
C^t^^/H-W^OCPU s 1 2l:±otF I FO 

«36a»6>3l#Hi4*uar. fcfcfltefcteLT, ^y* 
*W)<fe^~ Kic4oT^*^ttSCPU s i 2C0IW1ML 

[0 14 9] ^— hA7J5 0 2<Oi!5P*B&B (HI 2 9 

5 ' y77l9A^LT;|l #H) {£3= 

7*ntytl 8ICJ: 9«Mlpfft£|Hl$5 0 9 fc:-£*n,S u 

2ro^aie]^J:oT^r^Tt3ix-5 0 /v-^HAii, 

5 1 1 srjE^tf. b &Kffi»3ni*& 5 1 1 
f4, ^yr^ts, «i-7vycis^^aj, & 

1"S. Hff§MlefttBli> »*&©<!#«©*>©-?*> 

So 1 4 Aonxnbfttt, *n daisies 5 1 

So /I — 9 1 4©=§-ti57^— h 5 0 4 (4, TN e t ]) V 

hA73 5 0 2 (DA73^S[HlS& 5 0 5 f4, S«bfc 
SKI S:»it5 4 ot - 

- raJWSr«l«ri-4ri:Sr*fei-5. S K I P »frf2-& 
{4, ^W^Vx** Hcfe^T, HRfftl', • 



iXSo TNe t y is? LWSg*tC*5t4SS«^^S^ 
— o<D? d y ^ ##^© J^cttftfc© t> © 4 9 t>S 

^s^-gft 1^4, <sig-g« ^©a^* n y * 

(r4 •J^rCtcgd^fctejg^ny^^^n y ^IWIMF I 

Fo*»e>fa#*3i< (puii)/c*(cffivMbnfc^e 3 (4, us 

*i LT^MF I FO(4, i-A-7n-t5T?i5 
55o 

[0 15 0] iifcS5Ane)ttfc»*LV^WH:, Rl 
SHbF I FOa^fE^SKfcfcfcffl^S^r^ns^ 
4 9 hm$L%L&&'p-& s ^T I FO^|E#SrJf-f-(push)T 
_CLK{f-^{c4 t)A~- 9 1 4 (Jfc(JCPU12) © 
^•^IIFIFO (ip*» ^nj/^|«FIF05 
18 ;129) co^r—y<—yu—(DSjm^mm., Hit 
\-t'pfi< t t*/Nct-^<<fE^ by— AtCSKI PIE 
#£JSg8l£K#A-tSr £-Cfc>5. (FIFO— ©) J? 
L(push)l&#£xM'^-r£fcfcK:SK I PlE-^Sr^^ 
Sit(4, SK I P^fE^gff £*l-S#SfcF I FO 
©W-b^^£^$^S3»Jt:£*1-6©-i?, ^ny 
^ISJJHF I FOKHrsiEtK SK I PfE-§-£rffofc^ 

fc, sK- hA7J 5 0 2©-?rtv^tx,{cja(tS^a(HlKJ4, 
fafcF I FOfcJ? |B^§|^ttS4 5t-, 

5a««»^ny^v^^fi:*5tt5l^}!8fc*fUTSK I 
Pifi*IE**rlHiU *>o^r©gflr • ^-7 (key o 
ff) -TSo SKIPfE-§-f4, *3*=4^5 1 2iS{f^^ n 
y ? mz.n A * ^5 O*S0* b V S 5 0 M h z 3t*T?12 
#dsy >^ Ltc^ff^ttS («x.»f, CPU12t/v- 
^ 1 4tOf4 Sfc(4/W— ^ 1 4 PbI, 4fc{4/V-i? 1 4 
t. I/O-f — 7i'f^gfil 6 AtCfl - Hll 

~m3) tte^-rtt(4, rw4 *^co»-g-, 2000 

[0 15 1] #*f— hA7^5 0 2<D^v* : Tj y?Fl 
FOs 5 0 6(4, mmUf)r(Dh<DT*h<9 , ^^f4, Sjfi 

^•v 1 ^ y^F I F O s 5 0 6 (4, ffi^JsK— h^ffi^W 
tttCA^/^ y-fe— v 5 • h77^ y#<Ds<yyT V 
SrfF^-TS, ~>^7"A 1 0CDftfecD^©4 5 ^— ^ 
1 4 A(4, 5&3te3sH~Sftbfc> y-k— 5? • h^r 

^8iL5 5b 

»ib*S (^Jx.(4, BUSYJi^-IE^) o y<y?yuy 
i/WftWiMMft. zLy^T-J y?F I FO s 5 0 6 
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ftV\) F I LLifcttI DLEEtSrftl&tS^iti 
5 B U S YEfl2ite«tf 3 * "CjSifeSS1l3»SfllS:fltJfc 

O5 0 6S, SfgWK^^t H#»tefltJh-C# 

[0 15 2] |E*^ hy^K*lt5^y^Srfi«t5 
r.£§:*ttbf 5fc fete, y^FIFOs50 
'6te, BSXXMS "TKfit^ (water marks) " X*W}ft-f~Z>o 
^77r>f 7^ F I F O 5 0 6 ^$IU^, J&>oiB3k 

BUSY) tt, B** hy-A^rgftbTVN^gfl^- 

IB-i-^ h y — • tK— fA* 5 0 2 3 CioT 

SWSttTfcD, ^ox77r^^FIF05 0 6 3 
S^Sa«Ii-^>fc»^^:ffiv^e>i^5F I FOfaJWf&aiHlE&5 4 
6#F I FO#3fc«LTV^ ^TK^S^ffliSL 
Yc) £i:S:*-r*'e>tf, A^#-h 5 0 2 3 tt, BUS 
Y|S#^ff*^5-<<*|-^ttl^3iK— h 5 0 4 3 tcfci^ 
i^5 0 BUSYtttttt, #—hffl* 5 0 4 3 SPREAD 
Y1E^£5£3^< £g£>£;ft,T. |B#^ b y — ^(^^n — 
©SBW3W5i#t, F I FOfHfflflfc3lHlK5 4 6 
(02 9) CioTRil^ftJ: 5fc ^^tV 
F I F0 5 0 63 0«B$365ffi7Kfi[aieiT"e*>5*-T?/^ 
*14 (Xtf/^y hSrSoTV^TNe t y y^L© 

teSSK&frtsSS) i^otwa^ TNetyy 
fcSHBtt, SMffi^^y ^Jbfc36fll*ixfcF 1 LL 

READY"lE#Sr26S*"C, ^ yfe— - h^M 
*5J3SfllS:*ax."C (*^to*T) , FILL|B#Sr3l 

[0153] x77r^^FIFOs 5 0 6^^(D 

tftt^*lRlR:«tt5TNe t y LOffilWKStbTE 
h y -Af^A£;KTV^Pp1*cF I FOCgft^ 
T'-^E-i-SriattrfS r. i: "e# fclttttf ft fe*^ t V^ 
5-ir^aS1"-<#"efc5c BUS Y/READYfi-p 
hW*5 0 4d*fe2-9--<^>wSr#oT-tO* 
— htti^S 0 4 £tt#&LT^53i7;*7V y^FIFO 
5 0 6 Sr 2 (two characters) TrV ^tfv>(:f^ 0 



•^^Sr*/Nc(ftofc»tc % x77r^^FIFOs5 

v9-f\sy is*r#T'9*— h £*l£> ftulc;* h y — ^O^K: 
ffA$fr£C££'>ft< 4: t>— oojt*. »*L<tt-t 

ti/cV^-r-^co^^T-, my^x^ y^F I FOs 5 

0 6(1 9 6E*ft— #»KIB«i-5r t^pjfgTfc 
£ 0 A" ^ i 4Alt s<y9'7\s'yi<'^ib^ifr£tiZ>m 
K#ASixSr k«r3fS»©B*fc#LTff#i"5 (^ 

SiXfc«T*©B*fc^<S;h,&) o 3:5*^ vy^F 

1 FO s 5 0 6(7) 9 6E#*£«U @f^*^IE-^^S2p 

*ar (buildup) . xtw— vxti 502 

gnominy) |£ jUffrftft ttixfcfft b ft V ^tutC/^ y9^Uy 

[0154] fA^ 5 0 2 <D^th^il\^ — ocofft 

So t¥oT, B2 9fc**i-£5fc* #-h0fc«t5# 
— hX*5 0 2 0 ^Pfcr^n^Bj&SjSSftS. 
A^5 0 2 0 tt, *^3»frtlrt-saS«^ny^ (T_C 
lk) tCioT-W^IEl^WA^l/^^S 1 6 
-C#9lf^b • ^-*/^B*«rS«1-5. s 
ft LfcB#tt. *fcT_C 1 kCiot, Xfi^i?** 
5 1 6j&^ei§too^ny^HSMkF I F05 1 8 
t-TOD^ix5c ^^iJIFIF05 18fi, CPU 
s 1 2^^-7x>f^gi2 4^CfflV^^^^S, 0 8 

m 2 9 a^-J-J; 5 tc, 9 n y 9 W\M F I F O 5 1 8 
tt, AA^^S 1 6^m^7^, iWtlfc:, Slf-TS^ 

T5fcRWS^5, 2«H?*Stt (V) 

tt, #8Bii2«Pi»Stttfy h • v'^n^Mif 5 2 2 ' 
<D1 tfy hrt^ir— ftffc, T;Vf/l/^f5 2 4MJD 

F036^fe§|*.^ ^o-^U^^ 526 K £5ai9 
F I FO 5 0 6 ^^^tl^o A^/^^^ 7 
5 1 6 <7)R^^rg:{ti-^ U*J*9 5 2 0 CDilJRtt, }f L 
^y^il0^gf5 3 0CJ;oT«af:Pu s 
h S e 1 e c tfs#CO««g^£oT«:^^nS ; 
T, ^7^ 5 2 611, MUX 5 2 4^rtT, ^(DP^I 
«SrMt 5 ^ ^ 5 2 0 (OSKfis 3\t^^9Wl 
SEIBS5 3 2 ^ioTM^fcPu 11 S e 1 e c 

tfflr#^«iBfc£oTStjk**ta. J¥L»wi##>r^ 

^^SI[hI^5 3 0, 5 3 2(1 s y n c F I FOSJflft 
S05S5 3 4C0»MT&5o syncFIFO» 
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5 3 OK±oTW{Sixfcl/^i' 5 2 0 
<A^?T_C 1 k^g{ff 5 0 RWfc, H»F I FOftfil 
Qmm&t65 3 4t± s 3I##-Y^^WHIhH»5 3 2S:« 
«-r-<</U— ^ (Rev Clk) ^SJbTWgFfWTffc 

[0 15 5] %*o£teStC-t*V£\ 03 0S:#flBi"5 

Is aSJlf^ 5 4 1 a, OR^-h 5 4 1b. (£lTte 

>>^5 4 2, RXlDmyV ^7o^5 4 3 Sr^T 

v^asstttry h • ^nt-<f 5 2 2aH£ttfc*$ 

flTV^ 0 Dl7yy^7oyy5 4 1tt, ^(0^—9 
(D) AA-CSKI Ptfe£tt9ls!ll5 4 0Offl;*?£g{i 
t*^<*S^Stt5o 7y^7P^541(DEnab 
1 e (-Y^-^Vu) AAtt, WL#^^ 5 3 0, Pu 
s h Select s l:J;oT«^WM 

^7!)y^7ny^5 4 Wny^ (C 
lk) tt, A*IB*«rWIStUTV^5A*3Sflr^ia2x^ 
(T_C 1 k) ^gffi1-5o 7!ly7 p 7ny7 p 5 4 1© 
a* (Q) tt, OR^- h 5 4 1 bO- ocOA^JiCglJP 
&tls i^OaljE*-?-" 5 4 1a £ril LTffi^A^I^^M 
^^5 0 7y^7 P 7D 5 /7 P 541^ (Q) fi N 
^110*15 3 0 (B2 9) sS^WPush S e 1. 
e c t »StttTy h ' n^if^ofE 



# - SKI PB*"T?4v*4fetf - ^SffWt 
TSit^F I FO©V^? 5 2 0 £514^5 irttc 

(ffea "1" U^/WO ir^h$ti^ 0 

[0 15 6] 31^*^5 4 1 aMOR^r- h 5 4 1 b 

7!) 5/^7u^^5 4 2<£>S e t A^TCDlf -§-3&S^* < 

c v CI k ^5**»tfK« LfcT_C 1 k{f^- 
^SSt^h RcvClk©W<H-oWr 

-f^- F7^i/3^ 7y^7'7n77 P ^ 
(Q) S:tyht?>Ci:^<tot7!J5/7 P 7D S /7 B 5 4 

(«TQ, X9tt««:#AR) . Dl7y^7 B 7n 
^5 4 3B, IWM©iK^Wi:bTf^«U »9fR e 
c C 1 k LTV W^TSSu^SrJtllKtSo 
Pull S e 1 e c t{f-§\ g|#3jfY 5 3 2.<£>« 
#tt> 7 y ^7 P 7D ^^5 4 2 ^^^>-7>A*i^ 

U 5 2 0 3ft«R»6>ix&4:#|cPu 1 Hf 

# ( s y n c F 1 FOMHSI5 3 4a^OJS»^/V 
*) fcRSttS/^n-JvflF 5 2 2Jb<0»MStttrj/ h£ 

[0157] 
[*4] 



l 
0 
0 
0 
0 
0 



m 

R s t ± 
X 
X 
X 
1 
0 
0 



X X 

0 0 

0 1 

1 X 

1 1 

1 0 



o n+ i 
1 

0 

1 

0 

1 

0 



[0 15 8] mffi-tZt, S^'tev-V^u-^if 5 2 2 

F I FO 5 1 8Cl/^^ 5 2 0fcJK*Six5 
"#Stt" (V) ««7t-ht^<IMW5. ffi 
|B#*SK I PlB#T*>ofc4fetf, SKIP^S 
»aEi&5 4 0G>tttfjtt, LOWICfft, 7!)y^7n 
•77 P 5 4 1 (fip*,, 5*—* (Q) tfj*) SK: 

ix£-<#$>£ 0 13 2 9SrjR»t5 4:, A*^** 5 1 6 

ort#Ht, sk i pwmaiBUBs 4 ofctRPJpsn 

5 0 SKI P^IE-^-COgft^ SK I psowiftaniss 
5 4 Ofc±oT*ffl$ftfc£tfcttu Jfb^V^ffeS 
0S&5 3 0(^»f^^«lh oqnH) t^XSffU 4*oT 
_C 1 k©— fttt^ny^JIIJHfcSJLT^oy^WIWF 
I F0 5 1 8 fct©Bf fcSMt 5 i i t#IM-5. S 



K I P^fB-^co^m, if L*K-Y ^9 5 3 0 Sr^fefcit 

fc, jf W KKiSSKI Pffifi^S^F I FOft 
^?l#t-f K^t5 0 ^/•/^7 P 7^y5 

2 ed^aesixfcA^x— */«^sa#tt, a^j* h y 
-A<D^is#^^-§tv^oF i Fo%\mmm®&5 

4 6 S:«!H»■^-5fcftK«v^fei^5. xy^r^^FI 
F O 5 0 6 o S:»fM- 5 r. £ teftJfcT, F I F OfflfHft 

-hA^s o 2 0 ja^feE-s-SrSWi-a*— na*5 04 

[0159] It^/x-^IS^tt. y V* • W</i- "3f 
-^Ty^y (keep-alive)" 7 P nhn;l/ (fitT^RWi" 
5) , ^^-fe-^-^y H[*Ttt3E. ^£^A,T^ 



(42) 



¥-09-128349 



h=A>w<*y h^mmm^5 5 

Ad>e>ttai$ix5)- JB^IS#-e*v\ 1P*>, 7*— 

^P>^n^/<— ffeaiHlgS5 0 0^eS$tt5>s ^7*7- 
4 y?F I F05 0 6 0 fc«$*b*»o|B1t 3*1,5. * 
7ts ^ y"fc~- • z^y F©D estination 
IDS, ^— h'- #— hBRttaiSIRS 6 OKtfi 
B3ix5 0 s> h • jtf- h3^MHiK5 6 Ofi, 

© "f-Vy V • h" T KW^ S«LfcD e s 
t i n a t i o n I DRrj?/V— ^ V-i?* 9 (Oh 

n H3IIIJ* 5 0 O^TOP^^o^rtt^ioT^ 

V^ftS 3 fc*y b • 3-K^4t5. b^bJfc^fj, 

51^^— h tfcS7J 5 0 4 tt, #-hA*5 0 2 0 J^b* y 

*Uf&t>&V\, r<01lH)<OfcftU:, hA7J5O2 0 
fl, ^05 sK— htH^3 5 0 4#5jK— hA*5 0 2 0 
y-k-v> • v^-jry h^Sff-T^< W"5I3tL-5^i:V^« 
SSr-a A/T-Vn^^ 6 Cy b • r- • :7*/W • Uv 5 

7.;? 5 6 2 Sr-g-tfo b • <f ^— TVv- • W^x* 5 6 
2 CD#tfs' b-luMtts — 0<75tff— h Hi73 5 0 4 fcJtfJfcL 

r*3 9 , *»o«f^tr y h fc«t 9 , *hs#- h 

77-f7^?:Wt'<< "-f^-:7>" £tt5 57K £fc 
« "f^^i-^" Jht, ^-hA7)5O2 0 *>6> 

09*.tf, bATJ 5 0 2 0 #9—fy K • #-b»R 
»a®»!ljaft#- b i UTtK- bfcbTJ 5 0 4 4 SrSSSgiJ 
^S^tefimSr^LTV^;* y-fc— ^ • s<y-y b£S 

•7*A> ■ Uis* 9 5 6 2 (D^Mit. tf— b Hit) 5 0 4 4 ^ 
#-hA7J5 0 2 0 yfe— 5? • h77-f 77^g 

h • -T^— • ^5 6 2 (Dftig 

(4, * y b • b jlWI^aiHlJS 5 0 6 ticT^ 

it, »TS*K %*r>As-9 1 4A4S> /<<Sry basgft* 

SrSfflT L/c £ v ^ 5 r t tt-t^ < K 9 * ^ 

5„ P"3fl, OLAP 2 8 5' ^rLTMP 1 8 13b 
3*t5 (02 7) „ 

[0160] tot, h • 4*~?>\<wm mm 
fi. /u— ^ 1 4^jisfc5— fen/v—T^ ^yM&zm 

««Jl!iKJbi-'<<»fM--5. '-©flSIBtt, 7? Fn 
«H«rB&Jki-smSf4«MI|-e*> 9 5-5, f*y FBjr^tt 



1t ">V—- 7- -< is? • /V— 7° (routing loops) " ^tsh 

-e, 7t-Vtf 3©^ y-t:— v?tcj; <om<D/\>~ 

^ y-t — v^s./u-— 7*OSUW^ y-k— ^tdct-oT^n y : ? 
^*U. *^oyl — T'WglJO^ y-fe — v?Sr^u y ^ 

{pr-fc#»U^V> ; ^ y-ir— t?r±, xy Kny*£ 
*t5. iS^O^ISft-^ IT', ±# tl/V—y- 4 Vj/ • ^ y h 
!7-^fi N -p©^ y-fe-v? • ^<7-y hO-tiX-e^a 

(circular dependencies) <Dtz$>lC, iMfg^ y h !7 — 
sty-y y<»7")V—y°it&^h Lt4f5f-7 Kb y^k: 
/v— ^ Sril5&5— ^OiiftSJ^SrxW^^— ^Vvft 

[0 16 1] fc^.5A^, /u-x^ >•;/ • /w-^iciMfei-l- 

sKicf^^-fywf? Kb y^cD-sifg'ttttu a 

/U— X ^ • A— 7°(D^^-T'fe 9 P ^ 1 4 WsK 

^ £ 5i4R1- 5 it ft \cm v n 5> 5 r i Sr«^ic-f 5 r t Tf 

Kli t)P»-lftK$*t5. @2 9 Sr^USi:, A 

^l^yt-^'/^^OAj-^gjlJWh De 
stination IDs fi x ^ —7* y h • h 3^ 

&3fcmmi&5 s o tc^^fcjg^^o^jigm-tcit? 

«*Sit2>. :?-yy h • JK- h 514R^S[e1SS 5 6 0 ' 
Its JBJB*-VWA*«tt«J-fa, ^-v-'y K • jK-K • 
T Kw-^Sr^-r5. "±fEL-fc«t jl:, Wi#— bffl*5 
0 4^^- hA7Jl-*}'LT'l'^-7Vw$^5r 
i: LT - -5r6DT Kl^te, * yir— v? • /^y 
gft-fa^^^X-T 77FIF05 0 6 <D(±j7J^3i-g3ife 

k tn*icean-aa§j&^ b ^^-sg^srfr 5 fcft 

fc^ a^^<— »aiaK5 0 0 ^TOD$tL-5 0 (A— r-f 
^^1 4«SCPU s 1 2-^>i£^lftftTN e tgl^t 
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TV^ftbff* CPUs fcia^5 A^?^ y-fc — S? - 

^5 04 4 Sit; 5 o 4 5 t;^7>{ym:t(a 9 
i?-^^ h • #-h3Wfi»aia»5 6 or*. 13 3 lie i 

e s t i n a t i o n I D&sK— > tiifj 5 0 2 CO^y 
7f-fy^FIFOs5"0 6 (0 2 7—H12 9) 
fTfS* 5556^^*5 7 OS:^T**tbTVN 5 0 D 

e s t i n a t i o n (?55fe) ID(1 12 5 (b) Klgg 

LT-kS£Lfc 3 0(7)7^- /WKSr-g-tf ■ Region 
(ffl«> ID, Device G£C) I D, Xtflgftii 
«tfs> h (P) Sr^A/TV^ 1 tfy h • 7>f-;UK 0 R 

e g i o n (Mft) I Dtt, *ltt#*«t5i5fc, « 
*lCj:Sj63feSr«ttlJU Device I Dte, 

(p) g»-(xifettY) ^irtfc^zio^^ 
[0162] /u-^ 1 4», wtLti. xmm^mmm 

M7— ^fc*3»5-tixfe^ffi11 (flPt>, P-^/v) IUo 

US?* ^ 5 0 9 a , T£f$fg*£ I D 5 0 9 b , HiLoU 
^?5 0 9 c N 77t^b • b • 5 0 9 

d N ^nx-!i >^ . h • Wv^^ 5 0 9 e N ^7 
jsiWh • 1/^^^8185 0 9 f x gf I DJttRUS? 
5 0 9 g x RW"C K • US?** 5 0 9 h £ LTIH 

i: LT^ol/^^ 5 0 9 j Rt/ 5 0 9 k Z^tl^tlft 
oT03 3l:/T^5 o Z-tlbfc*<0%t8.l>'&X#<Dft 
Device I DRTf* — S> • '^r s> h <£> 
ttHKIHBRif* b (P) fc—ttfcu * y±-i? • s<lr 
^ f^^n^^IIUKS 0 0 £riILT3£<b;ft,5^— 

Destination I D © if G>«WJ** 
too r(7)@^JC0fc*^ N Region I D(1 N ~o 

<&*»i o tr<y h • u^/mfflUfcjEK^wstua, r e 

g i o n IDCOrt^COiffil 0 tfy _h££W</l" 
£ LTB^^ns Region I DOTfel 0 tf 5/ h 

7 2(OZO(7)1 0 tfy fA^O*fJ^i-5t 

-</v (JLW*fcttT«) S:«ffJU **o«llUfclOtr 
y h£T Kl/^f: LT/w- 8 4 



H i L o ? 50 9- c Ort*fcl£ CTZO^) 1 0 tf 

[0 16 3] 02 1 tt, ^^tl^^ftbe 

flS'JO^-y^ h • #-b3lk!^lllH]^5 6 0, R 

fc, »-;Kt^^^T06o(0#- hA^5 0 

f^l/^S 7 2©ffi*tt, ilfirtf)^*^ F • n fcT^ • 
T-bf hi/- ^*ffiS:fflVNT, 7-t*M/-r>fF 
. (arbitrated basis), (ttttXT/ftJWIfca 

0^5 0 9(^^5^)) ;^7^^g5 8 4Kh 

Region I DC^4OC0±filf-/ h ^rttb* s ± 
SUScIDV^^ 5 0 9 a (Drt^i:i:ke^iX^4 tf^ 
MtttElKS 7 4tCt>83an*tt4o Region ID 

oTfil 0 tf j/ -tn&36STfiB»8 I DU^* 5 
0 9 b ©rt*2:JtR$ix«Jt*S5iaK5 7 8lctt**ix 

-So 

[0 16 4] Will 7^A'7^t^^^ey^ 

Tfc D55s A— 7- <f-y^5 8 4 ft, ^»c^ 3 tf 5/ r 
. ^^^5, is . #-m»JSr|Blt'f'<<»fW-S. Re 
g i o n I D(D—-D(D^tcm^(D 1 0 If y 

77t^F • h • l/^^ 5 0 9 d (D3t*y hft& 
Z^m-tZo ^Vf7 P ^t5 8"6{Cj:^-7-i'y? 
^5 8 4 (DtiitKDmiRfcs (^—^^±^U^</V • /V~ 
tSr^LTV^) ONEOtffc, HiLo 
l/i^^^ 5 0 9 C (Dftm, *tz\Z m$u&Z<D "®W< 
# n tmV, "ftHWOiigh region) " TfcSr 
i:S:*bTV^5) ^^0^5 7 4 fcJ;5JilBSR e g i o 
n IDl/^^ 5 0 9 a ^iReg i on ID 
(040MSB s tc^F^CO^^LfcitiJ (successful co 
mpare) (D V ^i**t^C ± o T fi 1 feiX «5 0 ^thh 0kft<O V ^ 

i^tSIJ5:$^^^v^?fc5>^^, /i/^f 5 8 6}^ * 

b • URSUt LT77t/^ • h • Ui? 

^? 5 0 9 d co (3tf-/ h) rt#«rftt>0lc3Wii-5 o 

>f^*5 8 4©t<Xft /^—^^V^&JtSi/^f 1 

V - hS4R!ftaiEllS5 6 0 te N /w-x^^ 
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# tCT/W^ y XA^-t -Y ^^Sr»*-&fc>*5 £ ir fc: 
*tt, AA> y-fe— • ^y h*r6o05WfflpTIB35e* 

[0 16 5] ^/V^yv^ihS 8 6fcioT3WiSJxfc 
3 Ify b • *-<^y b • tK- hWij» % -*ASf-?\sir^ 
5 8 6 Otitic i^PJX-y ^ • b • 5 0 

9 e ©3^ h^iroraSrajRI-SJE^S^/^^u 

^tsgoo-o© (3t*yb) A^(-eii^^5o - 

KWRtTyb (P) ott«tiot*Sii5i5tftft 

5o A^J> yir-v 5 -v^y b<z>fett»Wify b (P) 
tt. tOtlfA#^^l/^t5 9 OfcioTffbiia 
IRIi:*fSr4x.5f-f K • l^** 5 0 9 h ^>^<t 

ttfctorau^ k (xjtBY) ±-c*v^e>fi, = 

^ 5 9 2 cotti^rtt^ ^n^-yy^ . b . 
U-v^ 5 0 9 e ^ft^31R^l?£4-;i£ 0 111 

• /^y b<Z^Ste£^^TV^fftOiM Kfc^ y-fc — 

iii") fc3S5*©#— btU*5 0 4fc> y-fe— i^-^-jr 
yb£3£2>o -7^i/^t5 9 OfciotfrbixSl 
Ktt, t©lRA*#AND^ hSSllHlKS 9 6^tti 

5 0 ^f/^t5 9 4{i, -v/W^yu^i^S 9 OR 
Tf-vA'^yufit-s 9 8{:ioTM$^^ b - T 

B\ r/lf=f y XA . A— ^ ^SfcSlElft 6 0 0 rotts^? 
if7^ b • zK— b • l^v?^^ 5 0 9 d <D~ft&t(Dffi 
£31^1" 5 C r<OS4^tt. Device ID 

* 5 0 9 g ©rtSFXVAA^ yir- v>OD e v i 

c e i dco 6 try h^aKat^srgffi-rsaiiRat^ib 

tW6 0 1 [CioTff^So Wfc^SixTV^VvZ) 
tt. y XA • 6 0 0 (S3 

3) (DZft^timWt*? btt«ftt«£«^^* 5 0 9 
j , 5 0 9 k t)^ »^tW*«fc[§If&6 0 1 
tVNp-i:T^5o K« If y 1^**5 
09j, 5 0 9 k fr£**b5tett, TAs^y XA -A— 
7V ^fiWT/BV^feixft^D e v i c e I DOj^ffi 
fcTy hfctt^D e v i c e ID 5 0 9 g <Df*l 

^£:itiR£;ft,3 <fc yt-i?OD e v i c e ID 

try h&^*?*t'<<mft-fz>o 

[0 16 6] * y± — i?(DR e g i o n I D(D®4R£ 
thtc Ztlft) tfyhiDevice ID U-v 5 

5 0 9 g (D^mt(Om<D^y^\^ **m&9*-*?v 
b -TVUXk LTT;uf^l/.^t5 9 8t7;V^yX 



A • As 9 6 0 0 o«*fcl«t5 - t SrJB*i: bT4 
f 5 0 09;tfcf, Region I "a b c d e f " 

(aasnffiify b-efc£) -efct>, MM^ix F£f 

"ftOa:*^* 5 0 9 j , 5 0 9 k fc^SjLStf* 5 ^ 

&fc£>Tfc5ft bfi. Region I DCOtf y b "a 
b c" WtXlWfcjR®!&6 OKaotDev i c 
e I Dl/^? 5 0 9 g ^^irit^^tb^o 38Jil, 
tf y K " c d e f " aSTA-^y XA • /Wf^y^ffl 
V^*T,5fcfcff % try b "a b" fctf^D e v i c e 
IDl/^5 0 9 g ©rt#fcJttRS*t5. Sfc, *y 
■fe— v^CDD e v i c e I D<E>£?<£> t*y b^TA^y X 

H 3- 3 fcH LtKTtRW £ix<5 «£ Riga tr y b ffig^: 
t^teSSUv?^^ 5 0 9 j , 5 0 9 k Ciot^^fh 

. jv — T 4. ^^Bfeam-jESe 0 0 « s 77t^ f • u 

*J*# 5 0 9 d OrtSFifctt/W'— V^*5 8 4 tcj: 

^tL5 ^5 3 try h • 9—>fy Y • h«8iJ4r*^& 
^t s ^-<<^S^>> hfiKRimaiu^^ 5 0 9 j , 
5 0 9 k (W*S©a*fc± 5 B3 1 ttt*Si^TV^ft 
V\ 03 3#JS) ICiotftlSJtl^ 6 try hDevi 
c e I DMffS^gfft^o 7/^ y XA • /W-y • 

>r 600 r±, a— ^ ^sfi • a — ^ t 

[0 16 7] 9 4^<fcoTfffciXft.3i 

JRtt, (f7t;l-h • U-v?^^ 5 0 9 f — (Dm&<Ofo?& 

i^^^©3 try hrt#fe3KR4aa©**ft», tt^tt 

amsse 0 2l^tM-7/^/l/^t5 9 9fcHttPS 
tL^ 0 tt3lEttaiHUS'6 0 2 tt, ^-^y b . atf- bilK 
^^n^f (SB*) , T/^Xl/^f 5 9 90ffl 

^o^V^pTfg^y Kny^*«Sr»4**6^ 

^6 0 2fi, i3 K^tJ:5^ 6 o<P#— h 5 
0 2^)-?:tb^ f ix07K— b • -<^-X;V v^^^ 5 6 2 
^rt^SrSff-r^o ^L7c£ 51-. b • >T^— ^ 

/V- U^^5 6 2(Dftat #A*#— b 5 0 2fc» 

^tb^x.{-s ^J^Ltf, b y-fe— S^Ht*— b 3 
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e s t i n a t i o n I D ^-^A/TV^ £ — • h 

#r- b 3 t bT*-<f y h • 3 tf^ h 

* (3-bit quantity). £r£C, j5>o*<0»£tftaiEfife3[§]B& 
6 0 2 CWt5o 3Efc. sK— b 33^fe(£>^ • 

y^aflT3»#— b 0T*S:<f bfcA^;* — 
• h77^ y*fc»bTlf*$ixfcv^VN5 ^ii^^o 
fcfcfetf. ^K— b b • T^/P ■ l/^ 

— b • /K— b • T Fl/^^ea Gift) *?T2yS7 
^yfe-^tt, ^p^(|i|iiK5 0 0O#6E 

[0 16 8] b 3 b 0*»&2ie>*L;fc;* 

tf, ^^SEIgS6 0 2 ft, 5I4R1$3[h]S& 5 6 0 (Uo 
T#£S*i/fc*— b • 

^^tk— b • # k stf)v-f^y^5 8 4 

1 4*s±ffi*fcf±TW w^v • A—* Srit3£b 5 5 U 
^ot^utj/Vy^^f^ 1 OA, 10 B<£>— o 

/V • /u— ^-e*>5A»tt, /W- y ^ >'^^5 8 4 SrT 
**SS1~5fcftfc:AA^ ^t-^)R e g i o n I D 

0 9<o*<Dm*<Dm&v>*?x9\cm&&tLlzfltn\zl:<> 

[0 16 9] rtv^com^Sr%x.lcAiXT, H3 2I4, 
SWJfc#— b iS^I— <D? v xs<— IfeaHIJ^ 5 0 0 £riI5 

b • atf— b • T KU-^Sr5S4Ri"'<< 
fflV^fcixSSfcJfe?-* — b 6 0 4 Sr^-To ?fe£^- b 6 
0 4te N A^3^ 5/"fe — v> • h<DD e s t i n a t 

Jon ID CfttMEKWitf v h P) % Rtf*:©** 
Uv*** (fip^. B13 1 tC^-fUv^^ 5 0 
9 a , . . . , 5 0 9 h ) ort*fcJ:oT»«*ixfcJ: 

«f« @3 2WJ;5^ it©ftje*:^-7^ 
Ki"5 (overriding) £ fctt^ f7t/l^> - Vv?7?5 0 
9 f ^OS£&<£>F*3^T*fc5 : x^^-A-b • l/v^^S 
0 9 d Ort»*3BRi--<<-fe5r bSfbfcfcfetf, £T<&" 



teOlf^ (Destination ID, 
7hP, teO»J5feU^^Ort*, «?) f±, 
5 o -fc»bfcJ:5fc:, *A^*tt, _hS5 

£> G /V— ^ • W</W3; N Destination ID 
(75ifOtf5/ F^-r>fy^l5 8 4 47Kl/^^St 

V^jh,5^#*»5;&»SrftS1-5. (H i L o U^^5 

• — '9 tt, /V~-t" ^ ^ n ^ - 5 • T K 1> 
i&U^/W . /p— ^ (HiLol/^^ 5 0 9 c ^ZER 

[0170] -m^ -mu^/v ■ /w-*-e*>5^<«/jfc 
Stufc^v— ^tt, ^ 1 4 Sr{ix.Tfe 5 ^^o# 

SOCPU s 1 2&tf I/O^SfcavMc-^jS (®{f) 
UTV>^TNe t y^L^SIS8Ltl/^^7b!7 
"a(clouds) ,, (tt*^^M7-^) jSrffi3EJS«ff 
-<<ffiv^? ? ^^,. *^*SB*Jft!3 (MPP) ^r^4 

MtTV^^ c , flfeCO-^CQj; 5 4MPP ^rA^ftl 

z^n^cD/is— 9xhz> 0 m2 7~m2 9 ^ x^tm 

mirZk. A3JJ> y± — Z? • hcDD e s t i n a 

t i o n I D te N «F3fe^#— b^A*lftaiajS5 0 2 

5 0 6C, ^ox5^t-< I F05 0 6)5^^ 
(0 3 1) <DUi/*9 5 7 0fce»StbS. ^ rx-fc— ^ 

• h(7)D est i n a t i o n I D^-iEr<^«t 5 \£ 
ffeSfUSStriibT^ >yir— • /^ 8 ^^ b?:JgfR3-r-< 

tf. 

[0 1 7 1 ] r.£-eH3 3 Sr#flSi-S 3o(7)-W 
IT 8 h (8-bit to one) (O^/V^^U^ ^ 6 2 0, 

6 2 2, &t*6 2 4£^A/TV^7Vl':3riJX.Z* • /V— r 

7 P l/^t6 2 0, 6 2 2, 6 2 4©-tftfJl©3o^)I 
JRA^ (A, B, C) f± N 3 bf^ hSffii^^ 5 

o 9 j ort*. »ffltftmm&5 o 9^itts«j^u^ 

6 2 2, 6 2 4 (O Xt) ( 0 , 1, . . , ) ft Devi 
~c e I DO 6 tf^ hOgff^Ot>0*Sffi-t-So Sfiffi 



(46) 



#^09-128349 



«F*fbt i 5 ^-^y b • b • T Kl/^iLT^ 
5-<# 3 tf-/ h^il^fgljfrf 6o MUX e s 6 2 0, 
6 2 2, 6 2 4KiotlSiSil5D e v i c e ID 
<D3tfybte, ®S/B^e>;ftftv\, -tixj; ?> fc, 3BR § 
itfcfc^ bteu 2 try hipgu-v?;*^ 5 0 9 k ort^fcj; 
oTf|g£;ft,£, lo^AAOR^ b 6 2 6M3o 
OAND^- F 6 2 8 (6 2 8 a, 6 2 8 b, M6 2 
8c) ftijffi) &tt*g|ftS[El% 5 0 9 (05 0 9) te^- 

fiMfi) Ht, 3 fc> b . b • hMHU-C&So 

tfy K^JkSrJUSf So 0 (ifn) ®«7-f— /i^Kfll 

S. 

o o 

0 1 

1 0 

.1 1 

[0 17 4] H9tt, A^ y±*-*J • X-jr y fcoD e 
vice I D<D)?<D\? y b^MUX e s 6 2 0, 6 2 
2, 6 2 A<D^:tl^fl\^^oXm^^f)^^ 0 -t 
*U£xJC x fflx.tf, OOOOgf IT^bttf 5 
0 9 j 5 ( 2 it) MU X e s 6 2 0 , 6 2 

2, XV 6 2 4 (CA^^ y-fc — • /^v h^ODev i 
cs ID£>£>, ^^tt, tfyh2, 1, XV0£il 
4R£i*:5o ffite* ftlttr* bfc»l^J** 5 0 9 j <0rt 
^2 ill 0 0Tfe£7£ibte\ try b 5^4^:^^, 
Device ID OMU X e s 6 2 0 XV 6 2 2 i 

oT*;h^*L3BR£ftS ;MUX6 2 4©UAii, 
©tfjy Htt«fc»LTZEROfc3ft5fS*t5 0 Sfifcfy 
btegl/v^^ 5 0 9 j fc*5tt5 1 1 0XV1 1 1 (2 
it) COflft tt % MU X e s 6 2 0 , 6 22, XV 6 2 4 CO 
B*S:ZEROKasS*T, ?~^b-#-b0£ 
iltR-T5o MU Xes620, 6 22, XV 6 2 4(a 

fcfc. Ell 0^^i"i 5 ^ OOOiflt MUXes 
6 2 0, 6 2 2, M6 2 4^^^^hOV^fMt 

S1"5o Sl7y-;i/KBj£B^^ 5 0 9 k 

f£*ott£ 1 OOBIfi, MUX es620, 622, X 
V6 2 4fc±oT«RSiT,*:bf y b OHoS:^^ 
[0 17 5] »*tt, #<©#£\ MRSixfcflWMr* 
b£*1-5, 3 If y b • b ■ UfcTfcS. 

S:*t5^^ 5 0 9j ©^iiioxfijjiifc tr 

* HBfltT!*6S5, 3tfy b - 7-<-^K*:4*t5- 
ttfeSo 02 7-02 8XV03 3tC^£ otI5 



fit. ±X<DT/U=nj XAttC7 K^*»J&S*b*:S1I 
[0 17 2] gf7^^H«Il/^^ 5 0 9 k <D 

5/ b • b • t Ku*&jgj^sfc»icjBv^ify b 

±^T<03t 4 X VS 5 fc* § jx5 0 
[0173] 
[*5] 



££l9bfc I b 
0 
1 
2 
3 

t, b 5 0 4 Ht N ^ yir-v? • /^y KSrffiff 

H\ 5 f c*JlHT^-b£±i^5 0 4^ e toTS^^^o^ 
^ix5 0 . b36»U**S&, — ^ jy-fe — ^ ■ /^ry b^# 

^bl/-->3>-S»^^V>5r fc3»T?#5. L^L/^ 
ffS U^T-^M/^-iysySfd 1 9 9 5^6 

"Biased Routing Arbitration of Message traffi 
c in Communication System (3fi{e v^^T" A{C^otj" & ^ 

• T-tf bW— >3V) " <tVN5^0^co^^T-foD> a 

[0 17 6] 1SW^ ##-HUA'504li, 

»3S[hI»6 3 OSr-g-tf (0 3 4) 0 ^tlb^T- 
tf 6 3 0ft b A^? 5 0 2 ^ft^ft^A-- 

7-t*FW ^gVftflffcJzixtf, bttl^/5 0 4^ 

V^#- bA^7 5 0 2fi, T^t^fcJttSt^feOS 
*££nfbii:So — oW±cotK— bA^JdST^^^Sriy— 
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^ 3 y«KJx^ £ «K»t ^ < * tb e> 
-Yt*«j&s3E3E£*x3 ; »ofc#— hA* 502 t^co 
^T^WIJtL^^, &<DT— fcf h v-3 >"T? 

mmTZk, fzfofrb* '<>ry htV\ — 9 1 

4A (02 7) fcJ:oTaSfflr**tS#-ba*5 0 4 n 

T— tr^-»3B0»6 3 0 o 

[0 l 7 7] - 7n h3yHHlU«rlB*ba^o-tixK:« 

<»fW"«»^IB#3S**6 3 2 e 09;ttf, A—* 1 4 

# ftv^ £ v> 5 - 4: £ Jiffi Lfc t * fctt v " B§»#- h a* 
5 0 4ft BUS Ym^rlB^-(DS{f fcjKCT^ yfc — 

• h3£{f ■S:flEjht"an itiot ^^^Vy 

h ©SSflM* R E A D YJt^B*©5MI iot^J^ 
i-5tSit5li:^54T*F I L LSfctt I DL 

^y>S^f^JhU4«■i^r^ft&)S^v^«^fetf. -tixtt, Fl 
LLfB-^£3££ 0 BUSY»-frE*36Sft«S . 

jfxfc 4: # fc/u— * l 4 aotK— h «s|S»#Jh«tt y 
-tr— ^ . y^s, biJSSS&jxfcv^ TffcSfcfetf; -t*x 
tt, ID-LEU ^oREADY}B*Et*BUSY« 

^ • A^jry K^IB*&S:5Bffi1-5o FILLIB^- 

tt, Jf^lB-JHMH86 3 2|Iiot#- hffl* 5 0 4 

safcr5fc»Ka*»3aiajst>jKei:ra : a— # 1 4 

^IB#<0jBjtfl'ttSSfll (IP*,, *y± — *J - s<iry h&tt 
V> BUSY, IDLE) 0 ^T^-f/iL 

KKJ:5 0 ^jy-fc— S*- h^:7>f y^sft 

^Jfiffi^K READY^B#*sfflv^e>i^^o3l^^^l3y 
T_C1 k^o^^^iSfcliW^/V-Cii 

*&f1Mr£*fc*feHE* BUSY1B#f4. 5£<b;Jx>5 0 % 

^3^1*6/^^ v^-^^^g) 
OOLAP^tTMP 1 8lC*K;* h £tlZ>mV 

[0.1 7 8] ffiitlC^T, /l^ — 9 1 4tioT*»§ 



tb^rtb^co^n b^/WglIlJH N CPUs 12 (SP^ N 
-f ^ — 7x^^gf 2 4) -Xt^I/O^^ h • > 
^-7x^^i 7fc£oTfc«»$*x5fcVN5-iS:3 
S|f^#"Tffc^ 0 IT, A~ ^ 1 4 A^CPU s 1 2 
A, 1 2 B i:Ig«]^St^< 1 0 (Ell) 

tcfe 5 N ^of^yi/^^ • Ftf&fliv^jixS 

y*~7isiy*xmtfftimm96&m:e 3 8tt, CPU 
sl2A, 1 2B^)- ofct>»jttSixatt^tOfcCP 
Us 12 A, 1 2 BCD— ofc«R*ix5#— hWASrtt 
W1"-^< ^fb3x& 0 /V^14A^-m^5 0 4 

Ztiteft 5 h Q >v—9 A^f^SlHlgg 502 ^ft-Fixa* 
E>^f-f^*t*8, ^oJbfELfcaKflSJR*© 

aJS^-*v^T*$^b5«3fes^^r— ^{cis-^v^a-gj^. 

JilWeU— tf * SrB* LT^ £^A* h tca*#— 
fSr-^^^r^fl, ha* 5 0 4<DT— 

aia»6 3 o©*fiTfc5o h a* 5 0 4 <P#T— 

[0 17 9] tJi(l v Zo©CPU s 1 2#>e>e*£ix 
(-r ^ ^-f5^0-<T*S 
«i"5A*»31iaKO^n y^PlfflF I FOs 5 1 8T* 
fc^) 0 ^g-^ n>^ S ync518FIF Of^ N Zo<7)C 

pu s 1 2*»e>(^ia-s-^ h y-^f B iT^4t5aisa 

^^a-^Ltim^^^^^o MP 1 8iCC 
PU 1 2— OiifS T^ir^^#t^Lfc^->-^^> ■ 
•fe^ ■ sK— h (OLAP) aSMCK-^SixTV^r. i: 
^-±ECPUs 1 2^RMfcB8*LT«VNa$ixa. 
MP18B, CPU12i:^f (Rtt) Kf^^r^T^ 

* 5 ^ < /h * * ^ * y m&R v/i— ^ ^ Sr«^i- a fc * 

t^^nir ^^2 O^ioTUff^ttp 50LAP285 
1 4^MP 1 8te«|&*Jx5 0 |2 7}I/>L«^ 

/i— ^ 1 4 Ate, b • #^hw«ftaia* 

0±fBXt5T<Bfll«^^^ 5 0 9 a, 5 0 9 b (H 3 
1)\ Xtf7^^!l . /w- ^Jfra[eIK6 0 0 
(0 3 3) OSSH^y hVLWATmBiUiSxf 5 0 
9j , 5 0 9 k <DXo^s *JRO*ldlU^^Sr^tfO 
LAP 2 8 5' £-aA,T^£*XTV^ 0 ;^^14A^ 

^A/-cv^S1^^-^T'^ i o A^^naB-fboiB+N ol 

AP 2 8 5' fc-&*Jx5#j«U^^H:, -^HSr-o^ 
^^-SfcteffJ^-^^-x*»^^it^«^;^7i---^ i 4 

AKl«&-r-<< (OLAP/^2 8 7 5 Sr^LT) MP 

1 8fcJ:a«*T»&SJxS. 

[0 18 0] ti6*L*3flS6\ /^14AH OLAP 

2 8 5' SraLTMP-1f^ (»9»^ «) Sr^L5 
5 0 ^Jx.tf, ^- ^ 1 4AfcioTiS&tlfc#^ j^-fe — 
y-^Mt, ±IBLfc±5^> tOCRC#ft$S 
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oTft£Sftfci?)tf, TPB1B#"C;* y-fe— *J • ^ 
$/ M£^££W5:: tWJDxT, A— MP 1 8 
K±o-r«T?R»5r tWfiOLAP 2 8 5' 

oTMP 1 8fc7 7^tfcT5, ^tu&zi^ i/XTJ* 

[0 18 1] : ffjg>a>UU CPUs 12^ 

*fzL-f\sy9* • ^— YX^Mm^yf^T^Tb L 

-^ntyf • v^t^I OA/1 OBC-oO^n^y 

6 5 2 aMiit«t8 (divide-by-eigh.t) COff^InlgS 

6 5 2 b&«*5»«*EI»6 5 2«r£ 
tfo ^y^^iW6 5 2 all 2 5/16 5 
Mhz^SfSrftSv^^ .^d>>^ (M„CL 
K) «-g-3r£&T-<< 8tciJ:oT^t'J$n-5 1 2. 5M 
h zOSR»Sr^Ti-«^fflttm#Sr^"rs 0 M_CL 
Kft#tt N SYNC CLKlCtEPJQ£;ft£ 0 9w9 
»^«6 5 4KS3JD$^T, M_CLKfftfl M_C 

OMhzffffl, 3y^HB6 5 0 *r&A/-C^SiJ-:/ 
-ynir^/f ■ Z/X'rJ* (0iJx.Hf % 10 A) (E>3*co3f 
^ (0!l;Ltf, CPU1 2 N ;V^14, *?) Ki^iBSH 

[0 18 2] 9*?y9ft£&6 5 4 tt N M__CLKft^§- 

£ftfcte*l=i>v* ^ 6 6 0 Srg-A/T?*$;h,5 0 M_ 

Sr*t>-f"T^-n^mjEE (V) T?feS, = ^ 

M_C L KflT 3B£Sfc «t o -ctodi £ 

*ufc 5 0 M h z n * * SrJHB**--* < HEEftMWS^ 
y**/H&S» (VCXO) 6 6 2{«^W C 
ny/<v^6 6 0^ M C LKt7^ - Y^y9\& 

ftbH -tftWu ttffiStCii* (phase lock) COiS^S:* 
t^< LOCKfl^Srf^Jt-ftSo VCXO66 
2 (0 3 6) tt, J&L^fFSKMffiB (tight tolerance 

s)rtT»ft^<*/**nfci ooMh zlffWI^ 

y^^/W»fi*-e*>5. VCX06 6 2^4iWl 5 
OMh zff#S:£jiM-'<< 2T\ ^oM_C L K{f 
■ttSL 7-f->^5r^flr*«:*J«i-<< 6 VCX 

o 6 6 2<Dmj}%$ y?^ (#«) -fz>mm* 



fc5 0Mhz^n.y?ftf|J, f^-^ntyf-^ 

[oi8 3] :rt% 03 7*&m-t%b, m&m&^ 

A, 10B (01-03) K#*^5Ir)M* 
^fi"t-5fcfe(^V>bix5Z:oco^niy^[E|g&6 5 0 CD 

tassaERVttffi^^i", 0 3 7 t^-Ti 5 ^> f-^- 

^nlryiJ- . v-^t"A 1 OA, 1 0B^)Zo(DCPU s 
1 2 A&U* 1 2 B tt, -ttvpiv fggSEK 6 5 2 A, 
6 5 2 B$r^VN^ ^n^^@{g6 5 0AM65 
0B^Lti3 7iOTt, ^n^[o]{K6 5 0 5:tt. 
£ c CPUs 1 2<D— 1<D9**/9&1R 

»6 5 2 H^CPUsl2lCjJt5M_CL 

CPUs 1 2CD^ P y 6 5 4AM6 5 4 B £ - 

Bftt5fcftfc^fch5CPUl 2 A^Jg[lI8&6 5 

otyt- ^tAIOBO^p ^^^4S6 5 4 B(C 
5IS«IeJK6 5 2A^J:oTtE$nt M_ CLKfft 

^y^SJgc6 6 8 SriiUT^-^n-fey* • 
A 1 0 A(D? a y9&£MS 5 4 A^tt£ft5 0 A— 
^y^S«c6 6 8©a*»±, flfffilite 6 7fcct 
o r «* fc tltcmm iJ^n^ 6 5 4Bfci 

6 5 2A^py^»4»6 5 4Ai©HBKRn it? 

[0 18 4] ffl5Pfrft;<Dfcfe{C, 0 3 7f^^£*L/£^ 
Ott, 5 2iSj5S«6 5 2 AjJ>b©^fe 

£^ 7— i-SftjftXVK^^^Sr^ri-* tVN5 - bXh 
5 0 -tfttt, ^©SSSSEIK 6 5 2 A, 6 5 2 B^Zlo 
^n^MS6 5 4A, 6 5 4 BS:B«-rS3B»g 
tfc5^SJtt5CPU s 1 2 A, 1 2B£KMi- ; 5 
fcfe<DffiV>S-ir— ^/W-Cfo^o IP^ — 0(D*jfe(one w 
ay) -eSatt^iXT. (H*«»S) tt, f*^-^ 

otyt - OA, 1 0Bra"CH3 7^0*b 

5o i3 7M«t, t^-Znt^t-^TAl 
0A^I»6 5 2 Al^ioT^^MM^C L 
Klt^-f^s ^ttlt? <Dttfi> SYNC CLKft-g-XV^n 
y^4S6 5 4A, 6 5 4Bl:iot^^fc.5 0 
M h z {f b ^® £ frfcS* coffin ^ a v 9 m^<D X 
5 M^t^-Znt^f • V^rAl OA, 10 
B^^:J:oTfflv^bi^5o ^rtb^it), ^T^^ofclf^ 
-^ntyf • ^fAl 0 A, 1 0 B<D9 * V 9^ 
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[0 18 5] ?ny^4S6 5 4A, 6 5 4BOVC 
XOs 6 6 2li iI«Kff<Ofc<DTfc!K ti^&M^ls 
/<U—? 6 6 Ofrh<Dmu£tltzTl-v ^flff (V) 

a Z%&*EM 6 5 4 A, 6 5 4 B(^ ^S^IeISS 6 

5 2 ACD^mW^mVF^y ^ — * (face) Kli&^TIlOtO 
■^y-^a-fer-zf- • 1 OA, lOBl^n^ 

6 5 4A, 6 5 4'BiO (M_CLM#ft U^(Df 
SL 7>f — HV^^^jf^i:^(sync)Tfo5r t£^L 
TV^) eftn^l/^ 6 6 0l:j;ot7f-FJIl 
tLOCKflffj:, m*i:fcl2:K5lfe3SlHlK6 7 0 A, 

6 7 0B[^JW o LOCKfl^SrTif-— h-fSr 
i:tt N ^ny^5S4«6 5 4HJ:oT&E^fc5 0M 
h zfl^ M_CLKi*t, ffiffiSt/iRftOM* 

O C Kit f (O^f fl^^ Z E R Otfeo (SPt>, t=V 

^^L^oOLAP 2 8 5 Sr^lTMP 1 8 l;i£a 

tf, CPUsfc *oy^tS6 5 4A, 6 5 4BS: 
K»Ua^538fi:BiaK6 5 2 A£*IEL< Sbf^LTV^ft 

[0186]- -^Jt»»Pyjryy : JdEElfci: 0 
\Z S -StOfaT'l/y^^SilfcCPU s 1 2 fc/U— * 
14 A, 14B (HI— 0 3) ©WJOlB-i-teSltt. 

h y-A^BU ^ogfflf (/I — 9 1 4, £fctt 
CPU12) ^n^lBBBF I FOKlB^Sr^y^af 

(BIJHF IFOa*»6>IB#S:^/i^r« (5I'<) fcfcfc/Bi^ 

V^TUKttKIB— -C*>5 0 Wttf, /^14AH- 
»©7a^l/^?^Sh&CPU s 1 2 A, 1 2Btca£ 
b*tfcfB#S:*1\ 0 3 5£r#flgf5 /^14A 

(^oSfl^P^^ (Rev Clk) 
£LTCPUsl2A, 1 2 BT-gff £*b£-<^ 15^" 

* hy— jnfcWMLTv^ ) zviytm-^te, mm? 

uy? (Local Clk) fcJI«*fc:»V^I*K» 
Kra— T*>5. fu# (R c v C 1 k) te N #CPUcO* 
ny^RBHF I FOs 1 2 6 fcllM*:/* ^x-TZtzZ) 
frJS^btls «*tt. FIFOsd^EtSr^tSfc 

9. ^n^ff-^ (T_C 1 k/Rc vC 1 kWLo 



c a 1 Clk) fc#UT±<»fPU ^MI^T 
Ne t y L±©»flrfcJBV*&*lfc*n y^JMHgrC 
fcio bd^b**S6>^ 5£ffjffifts IP*^ TNety^ 

SSfeWH PS $ , Sff 31 ^ y PS * ixft v * t 

fia^^x, j tti : eti<D**y?m%iF i fo s i 2 

[0 18 7] -&k$^n>^y^if^ - 

i<D#uy#mittF I FO s 1 2 6(D»f^S:fW1HIi-Sfc 

irraCifeST— ^>^>F I FO s^6IB*Sr^/W5i^n 
^^ft^-Sr^-r^c H3 8S:#fl8-rai:, #JJff##7 

£ G B3 8#*tJ:5K, ^oy^HMFIFOWia 
0 -t©M?!lta**NStl-^^^U^i^ (M 

UX) 7 0 4 K83JP*3x5^ • ±y h RTIBft^/i^ • 

(cr) AAfcSCtoSftaiBSSVN UOWv^Mfc) 

^Bf^ n ^^ffi-g- (L o c a k Clk) T»fE£*L 

5 0 1 5 h • 7ont wtW-y v • i/^^. 
7 0 2^ytybf<<7^AA (di) ic^yi- 

^ (PRi ) SrSJ?o X#tf7 h • U^^Sr^riS 
truyfmMF I FO s 1 2 6 K^^SJia^o y 

£fc#3*#tettB&*"»"e*>£5c --^d, 15^7 

[0188] MU X 7 0 4 te N ->!7 h • ^702 
frb 1 SM^iJ-r-^tB^ (DO) co— o$ril4R-f-<<»!j 
fFL, ^ n ^ ^ ^fflF I F O s 1 2 6 ^?>Ef 
U ■ - ^^^^ 1 3 0 S:»f^ (5 

«f) -T^< Local CI kff^-t LT^V>^tb^ — 

(I) (Cgl^P^tt^o SJR^ttfcffl^ltts MUXcO-ffi^ 
(O) frbh%£^&tlfroU&ii/7 h • l/^#OS/7 
h • (S I) A*fcffaD**uS. Witt, 4tfyb 

y*—*Xt) (DI) fcRliD^tbfc (4tf-/h) ^y-fer-/ 

h (pr 2 ) «T^y^^ h-zimteD-^ ? s^mmm® 

7 0 6l:±oti^c f--f ^/w*«teanifto.4 try 

httl^tt, MUX 7 0 4CO51W (C) fCppjDSHSWi 

ft, m&<D&?m mm) \ct>± v r c v c i k -cw u« 
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CO? n y# • ^^^^7^—^/3 V (excursions) Sr^LTV^ 
5aAft*Sf*J5W-^<<lllfM-5. ?ny>B»FIF 
O 1 2 6 ^fE-^S:^ p ^/i>^i-5fc^!e)^^v^bi^5^ n y 
^«*»C*hr5CPUl 2Wny^«fOW©N : M 
(crtN>M) OJt**S, Rev Clk-CfcSii 

om^7-^» l of-r ;wW8 (flitf, on 
E)' iftSPU dsoteisgij^^^^y^ffi («*.«, 
ZERO) Sr«^i"ai 5K^!)ty h^tl^o 
^SfftSlHlJg&tt, (tfe^A,, ft^fcttl 5#g^^ 

<5c. 

[0 18 9] 03 5 Sr*)ioJ:#ILt, IS^SOM 
h z y&T*n^- ^ 1 4A^blO(Dfa7 P V'^^^ 
£*lfcCPU s 1 2tCj£ff ^5tiSt^c -tfttf)*- 
Id, |a*tt^ 50Mhzl|tCPUs©^y^« 
FIFOs 12 6t^$/^$tl5 0 CPUs^Py 
^flf ^4 OMh z ^Ifc8^t5o ®oT N R 

cv ClkifWSi^n^^ (80Mhz) 
(Dftmt, 8 : 5~Cfe£ 0 %Ws7 h • U^^tt, 1 
5 ^r-^ftlOtf:^ 1 O 8 5 o(OON E s i: 
3o(DZERO s Sr^tfi 5 ft try b • ^-^"C^y 
-fe:5> h£;ft,5o MUX7 0 4K 

u^^Xt^^^^SlftaiHllStts ^h^frtf* 1 o o 

ns (-*Vg>) »lT^3o© "#Mwait)" ttffiX 
tfoOO "WS (out) " *Jtttte, *A/T?W5 

tosi-s4t*«jp&*^5« tot, #tiy?mM 

F I FO s 1 2 6**fe|B#Sr^rs^ny^ft#S:^: 
^•T5, MUX 7 0 4 coffin, Rev Clklt #1 

#as^ay^|SJ*iF I FO s 1 2 6 1^^^*^ 

osooiati^p ^^[HfflF i fo s i 2 ea^^A- 

[0 19 0] ^Otfjfi, 03 9 ^|2^-W^^tL, 04 

o^$tifc^-r ^ ^gite, sjWffeamK 7 o o com 

fPSr^t* 0 #1 0 0 n s^WtcMLT, Rev Clk 
(DS'OWpxiy? - /VUX (@4 0 l^jol^T " I N" i 
«*itfc) tt, ?ns/^^»FIFOsl2-6tIBtS: 
^yS/^-J-S. ttttWCl 00 n sJHIB^K:, 
7 f • 7 0 2«u MUX 7 0 4 fcJZoTSJR* 

tlfa*T—i?7 1 0 £iILT "01101011" 

Rev ClkflftlHCftOT^ 



r^/- fuyjr •/^Srft^Lo c a 1 Clk 
7 h • 7 0 2 14, *£*ufcJ: 5 fc^ 15^7 

^£r# ^ h L^^oiSJPOfSlt (0!lx.tf, ^fflFIFO 

[0191] ££fc*£jxfc— 5/^[USS (0 
3 8WB3 9) ft, -«jft*O^D 5/ (regime) 
J:DilV«f(7)^n^^SS^7^* 
^Mtea£t*5fc»fc/B^e>;h,5c ^Py^H»FIFO 

Zooft4^P^ «5£ffl T-r- * SH2Si-5 ft fc: 
^^tsri:^ — *tb*^ 0^^0167 0 2 KJ: 
^[eJS&7 0 2 ^fflv^5 ; J: 5«V^n5,^«SC(0^n-/ 

^ft*tt, ~o (4^B:, *ti&>±) <o^m 

[0 19 2] roflfafttt, **5^ny^ffi#iSfflVN6> 
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[0 19 3] I /Os<<>r*y h -4 1/9—7^ 7. : ^ 
fc, t^otyt-^f^lOA, 10B, ^<7> 

*&£ixfc*&ri* »5a»«aa«/xr4MP i 8tt, i/ 

CV^Jry h • 4l/$—7=.<< 7 1 6 ^r^LTeiS (« 
If) i-3 0 I/O/^s/ h • 7^ 7 1 6tt, 

m^^titc I /0«lt*fLTJ: 5 E»tt3WaS)S36»*fc. 

fcAA* sHr-y • hSrSE*r^< »fM-5 ; & 

^f^I/O" (NI O) SrSflU _b^bfc8B-9B 

Jft) fc#LT*t*ao^rStrT*— i/o 
i/cv^* b • 4^9—7^4 

^gf l 6fc-J:oTS{f d*o-t^is±3fibfc J: 5 
^S^tbS, fiffi^fglLfcCPU 1 2fc3£biT,5 

^oCPUl 2C0^^U 2 8I^TNe t LRtf* 

[0194] ^tt, I/0^b^y^-7s>f 
^16^ I /Ogl^-o, MP 1 8 t IT, ^tU- 

-T5MC2 6 (Hi 7B) fcfc^Six (OLAP2 8 
5) 4^;^14K*Shfc (OLAP 2 8 5' ; 

B'2 7) ±5ftOLAPfc$tfo 
[0 19 5] ; T^-fe* - tK— h : MP 1 

8 J2, (IEEE 1 1 4 9. 1-1990, 5 J! , 19 

9 O^j 5 , SH13144, Institute of Electrical an 
d Electronic Engineerings, 345 East47th Street, Ne 
w York, NY 10017 tc£*3<) I EEE«|2pl 14 9. 

SB 2 4, (MC) 2 6, ;V—9 

1 4, RXfI/Os<try h • ^y^-7x>f7i:gSt 
So OLAP 2 5 8 Ml, ^<7> I E E Rm^&MM U 
oOLAP2 5 8«^»mi -tJh,** if^*^ 

(0»X.tf, /^14, ^^-7x^7il2 4, 
«) tfflV^fcBflift < *«fitW ttfcS. 04 1 
ft, IEEE1149. lM*g'f^9 — 7^«{ 7&mM 
LW50LAP 2 5 8©— jBWIJtSrHSCttKl^f. O 



ibv\ 0y*.fc£. ^y^-7x^^t24, y^ey 

. n V h n — 5 2 6, £ 1 4 te, OLAPtt 

tfT^y4r-i/a^»j^iaia» (as io laot 

HS££*K AS I CcOlHlgS^^OT^-fe^SrMP 1 8 
l-#t^i"5 0 ^r^^x^, 04 1(OtUcOLAP15 
8©RStt, ^^-7x^^124, MC2 6, R 
W^fAO;^^ l 4fcBBiti"SOLAPS:IftW-f 

[ 0 1 9 6 ] 0 4 1 fc^-T J: 5 fc, 1 9AI4, 

4OC0 1 Ify Mf^lIl^£<I;tT^£ : OLAP 2 5 8 
^fflft? n y ?«#S:5i5t»^ o y ^ (TCK) ffl 
2tt^|f^it5»^ (T cm) 
OLAP^f^^I^ir^-^y 
(TD I ) flT-g-BUR ; MOLAP^br-^^git 
SWRx— * -T?b (TD O) flHHUjR. rttfccofi 
I EEE 1 1 4 9. l«^t£S#*W£?£o-^ 
5 0 OLAP 2 5 8fi N I?IJ^19A©TCKMT 
CM[i]jR_b-eSff bfc* n y ^XV»frfll*K:jESCTO 
LAPO»f^S:«iJ«I-t"5 4 tr h«*8^WSr^tfo O 
LAP 2 5 8 t£oTgflS*ilfc7 f ^ (M/Xfl* 
ft, 1 6 tfy h^Uv^^ (IR) 8 0 2W 
^32t*5/b'7^'^^ (DR) 104ti 
oTWBte^^S ; x-^te, DR 8 o 4*!ttas|fl31lftH 
0«§ (0J*.tf N /^14) jS^COt*— ^?S*t5- 

■fixd»3&»fe^aiS*L5S 0 OLAP 2 5 8RlHiIi-a 

— ^ *t? ft V^t> MP 1 8 (OLAP25S 

Sr^LT) ftt^OLAP 2 5 83»Hil**tS»aiaj»<0 
WI:J:ot7n^t5:J:m^ 6 4(7)3 2 tT y 
h • u^^*"T?Sr^trv^^^ • 7 7^;^f« 

1/^^ 8 0 6 Tfc5 0 #J;Ui, fltefeW*** 8 0 6 (7) 

^^^^fcsfeoHt, a*— * i 4 owjwxtwttifta 

[USg5 0 9 (B2 7) «:»J*i-5c i«^>8 0 6 
tt, I R 8 0 2 iaot!WI&^5 1 0 tfy b# 
❖HioT^J^ (3 2^>7b) tl (SP*>, 6 4 
©jflJ/BpTIBfc 3 2 tf v V • T KV^^3Wl*ix*:-t>0) 
"CD R 8 0 4**b»ii4*ta o 0 6 £g 

«i"5*:»<0*^tt, **«#lftailIK8 1 GCioT 
«[*Stt5 4 bf^y S^»*#8 1 2 tC^ 

^t, *JSfc^^i? 8 0 6 £r#|/£LTV^ 6 4 
O-ote, T F^«-Miaia*8 1 4KJ;otfl[** 

S8 12U, ftl^^y8 0 0(Dti^{tt5o 

^a^amg&8 1 oa^oa-frsttfcw* 
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*8 o 6fc, (T Yu^'&^mm&Z 1 4l:ioT8 
#*"Jxfc i 5*) ^©6 try h • t K^tiotU 

SU $ Jxfc 6 4 CD 1/^7 * CD— oTSc& 9 4 fc 

[0 l 9 7] MP 1 8 (Hi) l:ioTM^f:f- 
^tt, -7;Wf^Wt8 1 6S:^LTDR8 0 4Ctii 
£tb6 0 OLAP 2 5 8SrfflV^5M0K^ ~o 
OflSJy-^^bDR 8 0 4 S:t3i*5 5 U IR8 0 

2\z^&\zm^titz^mmRnw.&is<* i 9 a^t 

CKftr5TCM«*BII|teJ:oT31tfiXfcft*(sigimll 
ing)ia^)tI^Vy8 0 O^ftf^Sr^VNTMP 181: 
£TDR 8 0 4 K»llittB:3lS-frSJxd»o»ii*ixft:-ttL 
b(7)y-^T3 2 tr h ■ ui?*?zm&irZ) 0 3 2 tf 

yhDR8'0 4lt 394114 9. l-fa^ri&mt — 
m\Z, "CAP TURE-DR" s "SHIFT-D 
R\ M"UPDATE-DR" ilT114 9. 1 
K1E«SJxfc*t*S:iiLT*t1IB^^V8 0 O^ry^ 

tt, DR 8 0 4I:; CAPTURE-DR»J;^ 
y ^RffiW * £^ A,T~V % 5 ^ * ^rt G>MR $ ttfcffiES: tt 
&bi*:£ 0 ^1149. mH*tt, #rit2fet«D9tlftB 
ft^fcfttUPDATE-DRttBfclRSJlfcl/^ 
^^MLTb-^^rt^Sr^l: 8 — $i^5 0 DR804© 
114 9. 1 SHIFT-DRftM^T 
(0IJ/^19A^LT) MP18t»$^ 0 O 
LAP 2 5 8C0«^X^»#^H4Sit*^*fbT, I 
EEE1149. 1 (IEEE1149. 1-19 
9 0, 5M, 1 9 9 0f, SHI 3 144) ##IB£*L 
5 So 

[0198] : "#*f*3ESr" ft, ffiOt© 

*tcocpu s i 2co— ofctevvc*fcsa\ 4fc 

tf % U^^W^ey 2 8d\ SfcttfTjEpIlg^^y 
4fcB*tS'^»5 h 9 s> ^ + 5 ft KJB ^ 

tt, naWoiBWf-efcSfciEjebT, (#cpui 2 cd 

CPUs 1 2 ^tlfWa oT ?3^c4 b 

tf, ftv>-e^^ey^*3i*ix, ^cpu^y^y 2 80 
rt»tt, ^rfuc j: 9 < t h zti^tuz «t o -c w# 

tufc«["C**5o -^CPUs 1 2«rff*i-5fcft 



Si--<<, K y7f-^h (soft-vote) - (SV) 

mmm$&m^9oo 043) ^cpun^y 

?-7x^f^f 24(cMStl5o B43-B44* 

^-±5^ ^ — 7x^f7gi2 4©s y»aia 

SS*^9 0 Ott, ^^Hl»9 0 2 aM9 0 2 b £r^A, 
T*V^ N 2 tfiv h SV/<^9 0 2l:£oTSV^8i$ 
^@,i9 0 2 a(t CPU12A^y^-7 

x^7-gf 2 4i^cpui 2Bo-tixe>fci try Hit 

SrS^o igfc, ^@jR9 0 2 btt, CPU12B^S 

vufcaiaKsn^ 9 0 o^fccpu 1 2A^tnb^i tr 

[0199] @44 fc^i-GOte, C P U 1 2 AW ^ 
-7x^f7M2 4 a(OSVBfeaiHlK*^9 OOatfc 

So &svmmm&nt3-9 0 ok, *s*vnr9 % ma 

SB*^ 9 0 0 a (CPU 12 A, 4^>$—y 

= <<.xmU 2 4b CD) te^fftSHJ^*-? 9 0 0 a, fttjt 
(CPU12B©, ^^-7i^f^8l24.a, 24 

bco) 9 0 0 bfct>RIalKai«S^^6^:v^5wi:3W»!¥ 
$ixS^<#-C*)5«t 5 fc:4Hfefl>S VlftSEIBSI^ 9 0 0 

4 4^t<t5^ SVai^Kif 9 0 0 a(t 4o 
CO 1 tf> h • U^**grgtf : Hi^7lx^^ 9 0 4, ^ 
MA^ U ^ ^ 9 0 6 N 3SPSA^7 W-v^ ^ 9 0 7, fttJ 5 
ffl^*^'^^9 12 0 ^1/^^9 0 4 
J3\ **/^Si|R9 0 2 a tC N -v/V^^U^^ (MU 
X) 9 14ftV3ftl8K7^^9 18S:^LT, 

CPU12 AOlftaiHjIS*^ 9 0 0 a ^ 
^0^9 0 2 a £K»U ftV^TZloOllfcaiaftSl^fc 

7Vw • U-v?^^ 9 1 2cort^i^#tSo ^oT, 

Ei§§L9 0 2 ate, BkaiHlK*^ 9 0 0 

9 0 4^ CPU12B 9 0 0 b (D^ttl 

: etuoj&m?<fii'*sx# 9 o 7iz&mtz>o ^ejh9 

0 2alt SfllUMf 9 0 0 a CD— OCD (^/U^-^W 
^t9 14St;K7^^9 1 6^LT) 

9 0 4^ HSlHJS&Sf^ 1 9 0 0 a CD#,<7> (SfcTJ^^itg 

#co) »j3ffA*^^^fce»i-a 0 cp 

Ul 2 AcD~ocD-f ^^c-f ^^fi2 4 a, 24b 

[0 2 0 0] ^ v-a CPU 1 2 B CDfre 

g[HlS&^^- 9 0 0 b coffin t-v?^ ^ 9 0 4(t ^SlHlSS 
*^9 0 2 a (MIW^-7x^7gi24b(^ 
to) 03tHl^^^ 9 0 7^^EI«a9 0 2 bfcio 
Tfii$^ 0 »a(HlJ»*-?9 0 2f4, — #^>#J*U^ 
^^7 4 (H9) *Jg«t5o -ttt**.fc, -^^^tt, 
ttlAl/^^ 9-0 4M/Xtt>f*-^ ■ ^-^^9 

1 2S:3WRL*>o»i&t*fcft3K *fcttAA»WXt«* 
ffi^i' 9 0 6,5:^9 0 7 ^il^ U^o^StSfcft 
^?£< i: t>T Fl/^/r^ * • 7 4 (S14 4{c/^^ 
7 4 5 irLT^-f) WfctofcSjfiSWft^— ^/TK 
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,fcoT»5&£;h,5 5o MUX9 14tt, SVtlSKi 
f-9 0 0 a fcJJ~t"5^^iai|ft9 0 2 a COilJR^ffiffi^C 
PU1 2 A©#-f y ^ - 7 i^f ^gg 2 4 < 
#\ Jfctt-MOCPUs 1 2S:n5/^-^Tix^ 9* 

RROR«*fefiarrsfc»K»fM-5 0 m^^-^ 

fc fix ^ * x^-^f 5 ) ify bT*3i*tt-> -tJxj&ss 
VttJA^v^^^ 9 0 4 (Drt^T^^IHJR9 0 2 a 3rJE«J 

[0 2 0 iI±»UfcJ:5^ SVMWEII6*^900 
tt, y*=L7\sy? X • KTft^UTV^itklCP 
Usl2A, 1 2 Bid, *#*a£»Olfjy Miosansr 
H3££;ft,£o CPUsl2A, nB^^V^^^ 

DBW^**t*btf^ HKWfcraCfi«»^F(virtual mom 
ent in time) b U — i*CD|^| C#^£rSgfrU 

tt, jJc^iiQ^fcSo S^CPUsd ifr^by — 
AfcjSDT. ^o*fift^|^lB$[i N #CPU<7>M;*fco^ 
>-^-^^^^^S2 4 0tt!iR*?9 0 0<7M^~ 
i/^^9 1 2£r»5£if 0 #CPU(7)Zo^tl 
-|HK*-?-9 0 Oco — 3ft, HlK7^^9 16Sr^- 

«u BBitK9-<^9 1 6^^;vt^<»asn5 

W*OCPU s 1 2A, 1 2 BCO^V^ — 7x^f7gl 
2 4a cOffeSlHl^*-^ 9 0 0 b HS UfcttWW 

X.»C, ^CPUC0-T>-^ — 7rc^f ^gl2 4 aCDm^l/ 
^? 9 0 4lt ^E*|9 0 2fce3*$Jx5 ; ipfe, 
^{^-7x-f^24a (CPU12A) (7)SS0^i 
? 9 0 0 a fcHa Lfcffl* # 9 0 4 f4, ^[eI/» 

9 0 2 a [Cfii^K CPU12B^^-7x^f7 

gES2 4 a (DWsmm&m^ 9 0 0 bteiBautffi^w? 

^^IM1J|9 0 2 b l£>g^£;ft,5 0 C PU s 1 2 
tt. mJJth, *^&©#jSttj^jU^^9 0 4fc**f 

9 0 • — Srff#Lfc«L Be 

*0#l*fc*l<. tll*V^^904li, #CPUia 
o TWU»3i*n. aPSA^ i/^ ^9 0 7 £HHR5 r 

2CDtU^jU^^ 9 0 4d^te<?53*PBA*^^?tee 
tfjy K "StKSftS. CPU1 
2B^M^^-7x^^gf2 4(l 

[0202] y^ h-?>- hWB^fltfflo— a 

L##(serial numbers) <D$&&VhZ> 0 ftfigV-v^^ 7 



u s o-ttt^ttSrMaiJu fa^m^^tibzmiii-^ 

<ttm — Y • T^) -«r$> b Slxa 1 \fy V • 
(Strife) "CfeSo — oo>CP 

5«8ttyhSK5 c rtttt, *rfl>CPUfc:«9£.T 

T«j*v^^(Di:n^«^jxfc^f^ i try hwsu 

i>^^o«JBfcJ:5 0 ^ih^X-ft:* ZoocPUs 
*ixS:---o<ocPUtc:*3V^-t^S#Oiib#*S: 

[a— u^^Sr^TU toCPUW:, WjEfcl^** "R 

2- R:-tjxe#oaL**s:*r-r5 0 rtt 

^*ii*tbSC Rl, R2t^l/v^7 

Mfc»* 9 Sr€*T S fc ft 
tefc^v^fettSo W^— ^Hfi^ii^ irticte, RE I 
NT«#a*Tir— fSixSo i44^tJ:5^ RE 

I NTH MUX9 14(OW (C) A^fc^lPStb 
5o -tit#x.fc, REINT^Tt-b^ttSttlC 
ft, BUS ERRORfff^MUX 9 1 4 (CioTI 
$t£tlfa^s<*\E\m9 0 2 a iCfia^tV^o 

[0 2 0 3] Mffl : ^SUlClM^LTV^ (^Vy^ 

-^ntyf • 1 OA, 10 

(01MB4) tt, CPUs 1 2 A, 12 Bir/W-* 
14 A, 14B ^*a«J2:5fefll* 
tb> (CPUs 12 A, 1 2B(D ; i9) # n y ? 

mMF I F O s 1 0 2RXI (/V— ^ 1 4 A, 1 4 B <£> ; 
HI 2 9) ^ny^BfflFIFOs5 19*7^ifett 

Xh5 0 U*<D? a y ?mMF IFOs (CPUs 12 
<D) 10 2W (;V-M4^) 5 

MftStLSr bit&^X*$bZ> 0 -m^s rtbfi, ^°!7 — 
*s*1DfcBljD*ix, 7y is * iS-il/? • 

SiFIFO^^^ytyftSttlC, ^17-- 
(ia^B&) fcioti^ry^a^-efi 1 
t?*u5o "wtb3&s*SixT, iTO^py^raSFIFO 

y^Sttfc) i:#lc N CPUs 12 A, l2Bi;w^ 
14A, 1 4Bb(DfKl<Dmtii]) >?<DWsftte, iEWKSk 
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10 2 0 4] L2pLft^ib, CPUsl2A, 12B^ 

CPUsl2A, 1 2 B — $ 1 4 A, 1 4B^(DR 
Si£»#t C^&m^^f y^Z tlH tttbtf ft fe ft V\, 
»f^Sra§)fcllifi-*-5fc»^ ^^HFIFOs 

tf, f^^^^^^-^KIijffl^ ^TMftofcCP 

u s i 2asrac^Effl«pmiKi3i— h y — A^^hft^- 
( "4eht mmtte, ^rwofccpus nia^ 

— * 1 4 AMI 4 &1)*b<OXtlT — *\Z, Uy?-* 

oCDCPU s t^ctoTS^ft^tbft^tfft bftV\ A™ 
* 1 4 A, 1 4 BCD— o4fctti8lJOt©3&^CPU s 1 

2A, 1 2B^coafllftlSK:a3lt5iBSitt, #**^ft 
tttttfftbftV\ *Jxtt % ^^.^yFEtt 

y'yy p mm^mWi--<< ^t-tzoocpu s t 

lB-9-S:^^S-<<S&f^i-S^T{cftofcCPU s 1 2<D 
?*V?mMF I FO s 1 0 2Tfo5 0 
. [0 2 0 5] |W|«lft^r 7^3 >-T\ CPU s 1 2 09— 
OH^HA, 1 4BlJl±oTS«£*Lfc*iE* 
tt, («Tfc, JEteRWri) CPU scoplfgft^m^ 
tfcatt" & fc ftfcte*^ b^t^J: ttM £ *uft ttixMf ft ft 
\i\ Io(7)CPUs 1 2**fcSfiLfcfB-§-}&s* 

ny^raJBJF I FOs^^W^W J; 5fcSMt 
»K»cd3^5iliESriR*i"^<<lg»-r5CPU s 12^ 
y-fe— y • h$rSfti-5/V— ^ i 4 A, 14 

BVfuyfmMF I FO s 5 1 8<£>at£T?&£o CP 
U s&tM— ^^n^^RHJF I FO s^ifcoi 5 



0!lx.tf, ;^14A^bT^S:^t5CP 
Usl2A, 12B^Dy^H»FIFOsl02^ 
^^i^TV^^ 0 H3 5f4, 2fcv^*TN /v^HA^o 

ZtltzC PU s 1 2 A, 1 2 B^^tt-^tl^i-^, 1 

0 tf y h • s<X 3 2 X Xtf 3 2 y fcS8K*Jxft:/l^-> 1 
4 A<0*°— h tHA 5 0 4 4 5 0 4 5 £^t"o ^ ;y ir 

— . hsJSCPU 1 2£ltS'JLTV^¥--^T 

— j? 1 4Al:ioT*B*tU ^offi^CPU s 1 2 
AMI 2B^ltKWKraB*fcafiStuSi:V^5^i:S: 

[0 2 0 6] "OCOCPU s 1 2 A, 12Btt, ?V— 9 

1 4 A^^C PU.s CO— O (mz-ti. CPU12B) \Z 
i o Tgff £ ^fclE-^N i^CPU (CPU12A) 
fc:J:5 *teJ:oT«H**ufcJ: 5 ft) HI— 

14A^bCPU12B^ m^RTfttmmmm? n 5/ 

^t_c 1 2 y co 6 4 o-es^n 

SWi"5fc*©^n^^raWF I FO s 1 0 2 X , 10 
2 y c0li#Sr^x^ o KTO, *6tt, *C0»fESr* 

(t_c 1 k) ©-«iw£i±t?*v^v^ 
^aW^ • ^7 1 2 300 

ttftttix«ftbftV\ flilxJi, 3SM6 4 OdSfS^CP 
U 1 2 B : T^iJf^\ C P U 1 2 ATCOlWj CIB-S-WSJ* ■ 

^kljotf 5, ^12 6^iJft 6!E-J§H£«, * 
fctt-ttb£JUbT*>5o 

[0 2 0 7] 

[^6] 
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3 


0 


1 


2 


3 


y/utf^ is* 


2 


3 


0 


1 


2 


3 


0 


1 


y<-f h 0 


IDLE 


A 


A 


A' 


A 


E 


E 


E 


h 1 


IDLE 


IDLE 


B 


B 


B . 


B 


F 


F 
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'M b 2 


IDLE 


IDLE 


IDLE 


C 


C 


C 


C 


G 


b 3 


IDLE 


IDLE 


IDLE 


IDLE 
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D 


D 
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T ?7 V reg 


IDLE 


IDLE 


IDLE 
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CPU 12B fit 
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y/utf^ ^9 
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0 


1 


2 


3 


0 


1 


b 0 


IDLE 


IDLE 


A 


A 


A 


A 


E 


E 


/^f b 1 


IDLE 


IDLE 


IDLE 


B 


B 


B 


B 


F 


»M b 2 


IDLE 


IDLE 


IDLE 


IDLE 


C 


C 


C 


C 


b 3 


IDLE 


IDLE 


IDLE 


IDLE 


IDLE 


D 


D 


D 


T r> b reg 


IDLE 


IDLE 


IDLE 
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C 


D 


E 



[0 2 0 8]'i6 <D±¥ft<Olf^ CPU12A {>(> 

*^^«*^^128, 13 Ofc±o-CR»3JXS 

iU. =^—1 2 6 <D 4 o^12*K£l8 (y<^f b 

0, . . . , *4 b 3),©#**>rt#, %mV±y b 

(rst) mmjBLXtmmm? * y ? . T^cikcots 

§r^r o Sl6^T¥#<0fxte, «atSttfclB#^ b y — 
A^^!5^tC*fi-5C PU 1 2B^^- ^m^^^-B 
24a<DFIFO102 y fcStbTH bt>£> S:*i% 3 
JB6 4 0*S2T_C 1 kMBK±T4V^»SLt, 

W?^128, 1 3 O-ClBWStt*) 
^/U- ^V^tt v ~^g(two locations) Rtufc^ra 
-12 6 0fi[«S:*BL*i-o • • # * 

12 811 *^*bg«UfelB#*IElS$tb*^ra 
- 1 2 6 <£>?!fc<E>Gfc«£r*© U fr-z>zf?V - #41/9 • 
#9^13014, *il/-etb|B-S'*S^a — 3&*b^/W$iX 
5ffiS£*gb^1- 0 S6, B3 5S:#SL^ "IDL 
E" IB-^O^ b y — ASr-t^3fefci5loTVN5^n b =i 
/Wcftvyo^a, /U— * 1 4 AH |5#A-e*64 5 N 12 

Att, IS6 4 Ofc<£ 9 CPU 1 2 AT?O-tO50*J: 5 
t-W^/^fCPU12Bf:ift?)c b*>U c 
PU 1 2BI^S7 p yv'3. • sK^T >^ ■ # £ 1 2 

CPU 1 2AT<a^<Dai*J; 5 fc — ^A4fc"?1B#A 
*SCPU1 2B»cai»LTt>, W*tt, ^^-126^ 
V-W hO" ffiUfclBttSttS. rixtt, (1) FIF 

osio2«s (KTKiRW-rswa*) ^«ta^t-< 

<IrI»3$Jx, d^o (2) ^yf/ a • • #*>-^ 

1 2 8^|B-^coy— gp^, ;V^14A^b©T_ 
C 1 k^ioT^$ttfc^o-/^{f^J;oT^n^ 

«>i:mCiiK6 4 0fca#5*»b-efc5 o ft*, 
#4>9 • %'9>9 1 3 Ott, -ttubiSCPU s 1 260 
hSWW9 4fcj:oT^*ttfc«BrftflMI|^o 
(Rev Clk) lc±ot^py^SJx5©"C\ 



*«tat«(fc*B»ca**jx« ; **u&Ht* 1^***5 sue 

[0209] 3® 640 SrkSSUO^ffitt, /U— * 1 4 

a t c p u 1 2 B<Dm<Dm{mms& 3 2 y > k^h- 

6 4 0 M\ ***Jffi*IE-S-fc-tO|B#*S^r3. — d^fe 
^SllS*4< ttl^ny^. ^-r^/l-tu(CfStt^r 
a-126^x^^- (A^) £^£PB9,' fc^^^tt 
<Dh(DX*hV ? Z> 0 CPU12Atg*^fclEffl 
HRftfc^ t©HJ!*CPUl 2BO*a-l 2 

TVi'Sixa ti^c*^— 1 2 6d>e>^stt5«frfci 

• 1M ^/M#o 0 -?rtttt N /v— ^ 1 4Afci 
oT5£{f £:ft,fc!E#;* b y — ^©#E#*sra«FfcCPU 
s 1 2 A, 1 2B<D9ny9mMF IFOs102j5^ 

te»flr- b fc^ — * <z>K3ft $ tbfc rim *mw~r 5 £ v n 5 r 

©^fifclifc^T-C&S. SUtttfcl, CS FIFOs 1 
0 2 1 2 6©S*li 1 4AHCPU 

sl2A, 1 2B— OZLo^«J»fcraC3SJiS:^x.5'< 

0 4 sKi^s^fcy-ir^ ^xwlR«B^aa^v^ 

CPUsl2A, 12B©?D^^RjBFIFOslO 

2*r«aB-fb^5-«»t-c*<, ^^isvp^mmzttis 

1 4 A, 1 4 Bco^c^C PU/K- bco^ o y 
^WJHF I FO s-5.1 8 (0 2 7) SrW«f-<<»f^t 

ta. v±y hRumm^md, SYNC CLK«^ 

9 7 0 (04 6) KioT«Sjlt U C 

PUs 12AM12BIW:^14A, 14B co*f 
^n^^FIFOsSrDtyh b^^o^^kt*^ 
< S YNC^I^|S^&^V^^ 0 (SYNC CLKjf^- 
tt, ^fA10^, #K/V-^14A, 14BS 
t/CPUsl2A, 12B^*^^iB (5>^3) <Dtc£>\Z-9 
n^«6 5 4 (a3 6)' fcioTtSSjl5. * 

5« T_Clk^«5 0Mhzt^i 
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£5"?M\ SYNC CLKflT#tt, *5i3J:-t3. 12 

5mh z -e*a 0 ) 

PUsl2A, 12BM;^14A, 14BCJ:o 
T«V>6tLfc^ny^fB-^S:aifi (T_C 1 k) RVg 
WKDmjftfv y$ (Local Clk) ^Hy^if 
LT^-T ifc±oWy^9 5 0T*gfl#6 

1~£o T__.C 1 kll/L o c a 1 CI k(S#tt« HR 

V\ HK, CPUs 1 2 A, 1 2B^*3»tS#lfi8;U^ 
* (>f 1/9 — 7=4 ^gfi2 4 0«JBjtV^^7 4) X 
tf;v-^14A, 1 4 (;^14A, 14 

B 0$J9PflmfeI%gfE 5 0 9 K^Sixfc) «J«U^-? 
tt, FreqLock 3/ h $tl5 0 

[0 2 10] £*T<E>fftK«x ^7">>^9 5 2 Sr-g-*, ^ 
o-fy^-7x^7g!2 4 (09) , ;^14A 

(0 2 7) , H4 6Sr#flB-r5 0 
ii*»f^fc*5^S^ny^-C, CPU12A|j:, SLE 
E P Ji^rlE-^^^ «9 *6* 5rt ^^if^rr^ < ^-^ 

•7^fVCPUl 2BW^t-^'/^^ h£^5 G 
Jfcfc^ CPU12A(1 /^HACSLEE 

P^tB*«rS5*&«K Sfcfc^mtfiS&ixSSREA 

-i?-s<sry hsWR< 0 . SLEEP«*ia#3»3MI*ix 
ti*r>A^-9 1 4 Afccto-CBIt^ttfc^^fcam 

tts — o£B&l>T, i5<5ttfc;h,JfeV> (»i$iT,5(held of 
f)) : C PU 1 2A^^@E7 KU*«Jfe£;h,fc* s> 

Sff £tU (555feT Kk^felO CPU1-2ANU 

^UAtioTlSWo SLEEPf^Eff^ 

1 4A?r "ffklMquiece)" i"-< 
<«jfF*T^o CPU12Al:ioTi?)jxfc@B7KU 
^ffi^^iXfc^ — • Ml CPU 1 2AI: 

3»S/u— * 1 4AiaotftMI§^(tti^b^ 
V^T\ ^ 1 4 A)&5«frlhttJfi-efcSr iSrCPUC 

[0211] ^7'>^9 5 4T11 CPU 1 2Alt S 
LEE P Jg^lE#S:ai5 t ^A&llitciKv^T^Jxis^o 

•^^h©I9^T, ^Wcit);^l4A 

tSraHtUfcitl^ CPU 12 AH. SYNCjg^lB 
-g-Sr/W- 9 1 4 Alc^5^< *xy:/9 5 6 Sr^^^ — 



SMtSK **o«^«#»aiEUS 5 4 4 (02 9) 
5*t>fc±oT|«Sftfci:*fc^ fHttttaiilB 5 0 9 

a, ftbs^a. WJlWfcaiaisso 9r±, cpusi 2 

A, 1 2B*cai3w<2x^StL5SYNC«^IB-S-Sr* 
JSM"^ (*7-y:/9 58) % hffi^S 0 4 4 , 5 

0 4 5 ©»^&»»£«6 3 2 (0 3 4) K:flrJ3*5£5 
fcafrlc, SYNC CLK9 7 0OROi±tlx r ^ 

«Bti - 04 6) £*#o 0 ftfc, 77^7^9 6 0 
(St/SYNC CLK 9 7 0 (OB^ffl t 2 ) T\ 
^^JWfw^lHl^ 5 0 9^ CPUsl2A, 1 2 B 

5 4 , 5 0 5 5 m^Zo^^D^/^^FIFO 
s 5 1 8 fcBJiPStbSRE S ETM9 7 2 £T1h— h 
t5o RESETS Tf"— bSixSIW, /<!7 — • 3r> 

Itm&k Coflm 2) )K^fcffi11Sr|B«^3.-5 

1 8 (DfifTlgUTt^< Sft^ttii^ ^ b^^fc^ 0 
y S'^Xltt/A' . 5 3 5 3 2 

(029) t-«»f^yt^»-o^p^ 

^IWjSSF I FO s 5 1 8 Sr^^-TSo 
[0212] RMUfc:, S Y N C1B#H^ A—* 1 4 A, 
14B[Ci?CPUsl2tx3-^;x^$ji5 0 CP 
Us 1 2S«SYNCfB^^^-?n^^ 0 ^^ 
9 (0 9X1501 0) |:±ot« 

tH£ft2>^ R E S E Tff t fir* C P U 1 2 y h 

^{f«9 6 (URttt, eisatw&s*^ 1 1 0 ; 01 

0) T-^— b£i£5 0 RE SETftm CPU 

s 1 2C0^ P s^IrIJWF IFOsl02 (010) KEP 
JD^^5o ^^CPU RESETflfft yir>yb^ 
Itfi^OCPU sl2©CPU^Py^|»FIFO 
s 1 0 2 Sr^«l£{£J#U ^ftfeOlStt*^ — 1 2 6 
(111). AXf7'iyi/*RXF7/l' ^?^128, 
1 3 0SrfE*P©ttffifc1t< o ^r^^9 6 2m SY 
NC CLK9 70M^1t 3 T% CPUs 12 
A, 1 2 B iuU — 1 4 A, 1 4 B i OPflOlE-gT&ft §r 
f^5SI««^ny^{t# (T_C lk) tt, -*M&fc# 
lb£;ft,5 0 s>:/9 6 3 mm t 4 ) T\ C PU s 1 
2SV;U — 9 1 4 A, 14BI1 RESET^ttf^ 
TU— h Us ^OCPU s 1 2 A, 12 BRZPsU—9 1 
4 A, 14B^ojy^R»FIFOstt, ^tlib^V 
±v h^MfrbMtkZthZo ^7 7^9 6 4 (t 5 ) 
~C\ l 4AMCPU 1 2 11 T_C 1 k— <om 

'{ffirSHt^oyy^i (OMl^^MiSM (maximum . expec 
ted delay) KlSE^SIBitrffaSi-SVa— 
@(short configurable delay) 4 0 gM^^D 

-C, 1 4AMCPU sl2ll ^Jlb^JS^ 

o^iJIIIF I FOsi^7-? Sr^tS- ir^rSli 

rafflF IFOstt, (I DLEIEftRESETtio 
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HMteU ^oT_C 1 ktt, — fclE-S-Sr^Vat- 
S^iSrlBifei-So T_C 1 kTCPU 1 2 A*>feg« 
Lfc*$0©fB*r±, tt"8tT C 1 kjf-^T^^ 

ns^HJB-F I FOfc^^SftSirv^ 

-T5o B*C CPUl 2B39»feO*4D«>1B*Hc, FI 

FO^-<D&g(^UT4fc>(£gO (JfcttRESE 

^^FIFOsfi, /V~ * 1 4AWCPU s 1 2 
A, 1 2BOffit, fifeofcofcBSLT, -ooUfgK 

[0 2 13] mm\^ BlMOTSIRJfcfcV^T, TOlfrOC 
.PUsl2A, 1 2B^ny^OT I FO s 1 0 2 

5 0 *fc, CPUsl2A, 12BI1 READYfB-g- 
JxH:, /v— * 1 4Ate*rt-5R|JB«fa*:»Ti-S. Ud> 

y 9 5 2 {CM 19 a>o^EJtt/W- ^ 1 4 A©ftfc> 9 

^ 1 4 BT^T^^g 5 2 -9 6 ffSrWtfUffU -t^ 

t^TOCPUsl2A, 12BM/^14A, 1 

Of*. ~o<7)CPU s 1 2 A, 1 2 B£HlMKlfMfcffiK: 

i"4o Zlo<7)CPU s S:P]£»fftfc 

i^Krtfl KTfcRWi-S. b*»U**b, * 
f\ CPUsl2A, 1 2 B^yi/^^^ • ^e— K 

PUs^Mgf^LT4f5, RnB*IS5 4:«tfJU 
^o&tSI" 5 fc » MJS V n S t^K« Srtft 93t" 5 o 
[0 2 14] ^IftjftaRt/ftig : x^l^** ■ ^e- 
Kftf^tt, CPUV^/VT?7x-Y/l/*tB»7^b 

"s Mifl ^7A10(DCPUs 12A, 12B 

- mi) tt^UKWfcra— *« e=tr-) 

U ffelW, 7*/uffU7^hCPUfc»rtt5. C 

PUs 1 2 A, 1 2 BCD 0$.fcni&<Dh<D<Ol&f&(fsLi 

lure) Ht, ^(D7^'f ^tti^tl^O®^^ 

SWLT^SCPUOtfetH 



^5:M^GPUsl2A, 12BOI/0 

l«i^tisi, cpus 

[021 5 ] 12 4 7 i 4 A, 1 4 B 

0 0, 1 0 0 2) N Hk^X\ -C#5«^#.<*I»LTV> 
SCPU SrJfcTi--* < «l*T^--e*(0»lR«:«a 

100 OH, -o^ICPUiLTnty^-^y^ 
RJIBTf»fW-SCPU s 1 2A, 1 2B (01) ©5**. 
/Hy^^Siifc^7?:ft5o CPUsl 
2Alt t^-^otyt»^fA10A, 10BO 

LT I /O-r— ^SraSfs-rSo mfi* ^ir — v> • 
htf)£a5fclc«fc ^7^/1 0 0 2(1, A— * 1 4AS 
fcte 1 4 B (O — oifi-^CD I /Oy*—# SrSW LTV^O 
Srl,T, -t^iSgWSttfcsifetfCPU 1 2 Kfrb<D* 
■ /^ry h<E>£-fE#S:CPU 1 2 B^^t)© 

(C^^CPUs 1 2 A, 1 2Bfrb I /OS:S > ffi"^< 
bA^I 5 0 2 4 XV 5 0 2 5 (DA^Sfel 
[Hl£S 5 0 5 OttJ^T^^5o Sfflf bfc|B^|^CT*fc 
5?i«b«s **ryzfl 0 0 0X1/1 0 0 2\zM 

[0216] &M*Ty~7l 0 0 2dS*4S|E#*tftffl 

— **JWIft3le]j»5 0 9fCERRORffll#S:*fT.U 3B 
StS:^fttt^bTV^5/^— ^ 1 4#W*OCPU s 1 2 A, 

1 2 B 13 V R G^g^^M t S ^ 7^/1 004 

"CfcO 5 5) : if, 1 4 A^fcfl 14BI1 

^AcoB^-^^t) oe»«:RCfc«)fci([^*iflt*r 

yhft ^FA" (TPB) Sfctt "^^yffj:, A 
ff* (TPG) JRME*. roEfftl/^ 
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[0217] I2t, Tt-Sfcit^ftW -yt—i? • s< 

5 £51-, CPUsl2A, 12BO-OI1 "^,{CA 
ofc" £fctt£CPUfc»j££*u i>oCPUs#ifa 

tAofcCPU^f)©^ y-fe— 5? • h77-f yjr1£\ty#- 
*V5. MfcAofcC PUTftv^ fjf-f, ^ y-fc— i> • ^ 

iVfc. (transpired) t^lEm^.'&tZ - t tf^X'tb 
CPUs 1 2}i s ^bd*, &±~f-<% 

A—^te, D V R GB* T?JSt*& fe*5«fl::^ yt- 
v? • ;<*ry V(D®:K) t laoTSfi L/c^ y-fe 

— • /N'<7- 5 ' hOCR"CS:«3ti-5l*|II*-tJxa**sj| 

[0 2 18] ft^tc, *>o^4^ N WrA lOtt, T 
Ne t h7^'>g V • 94 AT !7 b * 1t.X&8&F*l 

■ /<$l/7*j K (short bounded) ^M^Ek^M^^rT 
L&ttftffftbftVo ron-Mi, CPU^Wy 

-i>-^-7 7 h«r5Sffii-5*:«>©CPUtc*ht-5ftfflk^ 
— ^.B#W(worstcase time) #H£!iE£;}t5ft bfif, TN 
e tMA77h?rt)fe?)tii^X-#^\ CPUs 
1 2 ft, DVRGffi-8-©g«U:,fc»K -ttt-^ixis, ^<73 
ftt-CPUs l 2*s- ! e^?>©v^^iSkl*bfc*»Srft3t 
tiwiitt*, ^ofb^Sr^-T U a>o^;fc,b<E>i?;h, 

710 0 6) „ IC, M^OCPUs 12A, 12B 
fit, * 1 4 A, 1 4 B(CDVRGfi4rlE-§-5: 

*«r5MT"f 5 , A~ * 1 4 A, 1 4 B tfSSffe&lfettl Lfc 
Vn*\ *fcf*DVRG15#£^#ilTV^j:v>;febW:* 
*U»4, D VRGS5#SrC PU s dtxa-Ajf ^ fj, 
r<0^fe-eDVRG^IE-^Sr3i = -^y^-f 5- t 



li, CPUsl2X^-?14A, HB^TDV 
RG|E-9-SrJfC*!)a*o"Bri63{C»ikK:jKftV^TVNSr.i: 

[0 2 19]-!, M^titi^^ CPUs 

t>C0 (CPUs 1 2 A, 1 2BStf;^14A, 14 
B) fcWUTWBfCfcSftfetf, ^<75&B<Dfcb><J>5J£ 
?F^-^O^T\ ^fAl0.©»5Ke*S 

axfiffte>ftv\, |^R#ic, v^iott, 7t;vfoh 

^^(c, (cpush») mti^-tr-y hmmfe, 

?WS»4*tUiRi*l!:CPU8«»5)< 5;* -yir-v 5 • 
'>ft< t fcSKH^ .jKtt*tt;ixtffcbfcv\ Ml-, % 

ffc^fefc b Lfc (divergence-causing) C PUtt, 

b&^SftfttttUfftbftv^ rrc.^#cr)^^^fi, c 

pusi2©tfff*t), — ^mnRiffohtyzmyfr 

CPUs 1 2lcfcnb£iifcftbfis ^ixbBu ^fhh<o 

tiot->xfi>l 0^^- ; ettg#$ra*«)fc^*1-5 

b g #© WT-ftt U*»tixtf * b fcv\, 
[0 2 2 0] Wifc, 38«/V— fr-sto^TyfX 0 
0 6lt CPUsl2A, 1 2 BW#^fC^-^b^*& 

4A^h^ff^ntct\ ^fc(4g{f ^ixfcm, CPUs^ 
bSMtb**o3S«!**ffl**tfc*^ SfcttDVRGIE* 

/v— ^Srilil^tuS ; fiPb, TPG (^©^ 
<r?H4, A») SfcfSTPB (:o^ 7 bit, 
A) W>^7-^ IE-§- 0 ^ 7 U 5> Slf^CD 
"Px ±1BTlB5*IC|ftK bfc i 5 (C, /V— ^ 1 4 A, 14 
B©^§-^(4, fiJ^MaiHlSS 5 0 9 (02 7) (C-g-^ixS 
w S?* ^ t-ir yhj? ixfc f y h fit© 

7l/5/^^ttifFT*ii, A— ^(4, OStAofcCPU^ 
bSff bfc^ y-t— ^ • *>ry y&W&fo-t 5 ; fife©* 

fctt "^,(clAbftV^" CPU^^O^yt-^-^y 

P G/T P BtfM'f i/*S>r— *ffi#4r«^fci6ioi-5 r 
.fcK:J:!)^y hS: "Miter*" mz (7ry/101 
4) , *ixb©^H*t»^S:»aR-f ifco/w-^ 1 
4A, 1 4B«^t,$-ji5^ (7f77°10 1 2) i:V^ 
5 CPU s tr«toTft^^fcS:S§r#7tft(tbtfftbft 
V\ /P-^#«CAofcCPUl 2«f<<teJ 
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P GttUg^ >>J!r— ^IB^-Sri&iP L**oi£3 £ t K: «t o 
T^ir-v? • /^>;/ bSr»Srf5« 3^^ s — ^dsjgij 
«\ IP*>, -tiX39SJHa*-f"S»fcAofcCPUT?ftVNr t 
£\ fcfeSjftfcfcfefi. ^yt^'^Hi, TP 

[0 2 2 1] jlftta^^^itrlBRtStftK (± 
|B^2C0=?— 7U) N ZoO;l^- (fav 
orities)T*#|$;£;h,£ 1 4A«W 

CPU 1 2A^h v )s A^-# 1 4B^^CPU 1 2 

B-e£>3) o ttttx, — ^{H^jxfcM^cPUs 

12 A, 12BM/^14A, 1 4BiC/n-K^ 
■Y* h CR3S) 3*bfc*btf (^fjr^l 00 4) , C 
PU s 1 2 A, 1 2 BC0^*te N 55*©7*^ h*Sifr 

ooe-etts CRIB) S:ffHffiU&«>5o — cpus 

12A, 1 2 BO^JX*Si!fc|»Lfcd***£S*tfc3fce,rf 
0 0 , ^CPUtt, ^tl$&<DW)ft 

(^y^i 0 12), ■ ^e— 

CPUsl2A, 12 B^^iXfeCDiftb^^^/V htfc 
^-7x^7^12 4^1/^^7 4 (0 9) CO 

7>^ioio) 0 ^fy^iooei^iotis 

CPUsl2A, 1 2 BcDi^LTV^tCD^^tl 
TfcSa^ftStt^ CPUsl2A, 12Bi;V-^l 
4 A, 1 4BSry UTVN5ii«iRJ»±fcif©|SD36S 
tfeffl£frfc*>te£fcXr5< 0 /V— * 1 4 A, 14B« 

M 7 









(1) 


mKt &L 


»-9 * L 


(2) 


SS9&L- 


TLBXfiH 


(3) 


fS9fcL 


OLB 


(4)- 






(5) 


OLB 





[0 2 2 3] f 7lt CPUt<£oT^bti^tt5 
fctt**uR:*#S*b5 5 U **o-tixfc <£ 9 C P-UjFJS 

fi, CPUt LT^W^-yo-fe'/f • ->7f Al 0 
A, 10Bt-tt^fc^-^14A, 14BS:it5: 
t SrScftfSo «*.Hf, H 1 &#J81-<5 £ , ^14 
Ate, CPU1 2AfcStfLT "^gff" CPU 
l 2Bte:>pJ-LT "aST T-£>£ 0 *7K:JBv\/fc.fc5»c, 
"P r i ma r y .(£) " tt, ±15 L/c* ^ :/ V- *- 

4 (1219) ©«^^74© — ofc^tlZ^y 
K JKlOflHBfc-fcy hZMtkti^ t«CPU 



ixfcri^ *fcfi-?r©«S'ft$^fct#ircPU s l 2 
A, 12Bi4^;^14A, 1 4 B fcj: oTSlf Lfc 

-§-&BfctA~- ^triij§$tb.5o M;5"<DA— * 1 4 A, 1 

9, Sfc«y V;?!g9<E>te<Z>S!<a«fc 5ftx "Jlgyv^- 
;/n h =/^i9Xt//Xt4^^LT#ScD/v~^ 1 
4KPUs 1 2^S^L.TVN5il'fsS^ (TNe 
tUy^L) SrBWURttS. J: 5 frfS9/jtS# 
U^L (Mitf, y^Lx - 1211) ±Ti£ffi£ 
*ufc&fefS\ ^ttJ/W-i? 1 4 A, 1 4Btt, This 
Link Bad C©!Jy^tt^) (TLB) IB# 

(Lx) ±(Dcpu\^y)m-to mv$\^ 

9 ft, Other Link Bad m<V V 
>?ii7F3,) (OLB) . flB-S-Sr (tecByv*, Ly_h 
©) ftfe^CPU 1 2(c^^'?M-ro ^tUditk 
C PU s 1 2 H\ /V— $ 1 4 A, 1 4 B©- O^cDiiff 

ss§ (yy^tiLx) , afcri*©!/ ^fcBBaufc 

£2x5, ^rtttt, if©CPUanKrffc**Ti-'«# 
St5i tSr^5fc*»n, Xf?7 , 100 6-C, CP 

u stfs/Bv^iiN8-efc;9, ^i/^^^ • Kfcifc 

ji^^b-f, -fdlCDCPU^tgLfS^^-fr-S,, CPUs 

[0 2 2 2] 
1*7] 



t) ||*T- 

mm ; i©cpuii»7 

mm ; ftwcpu(i»7 

1 2(S N ^r>u(C«t 9, ± (lS:-piimary)'tL 

r»ai**u is»»!i<fi©cpui 2(4, *jxas -f^#" t? 

(4, CPUs ©SiJWfcro^^^Sri-SCt^-e*^ 
v^^{c«iK1-^< CPU sO-o*Wlt5fci!)t?S 

tscMaoM' : p^^v^e 5 ^^5o mmj^— f&my K^zm 

#1-*^TW*g-fc, C P U s (4, ^rfeSrfT 5 £ t Srg 

^w^iE-f-roaifeSriutw^iftau, ^ooLBia-si-ic 

2>o 
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[02 24] "Any Status (hbty&W: 

s ^gffCPUte, Itljt "Ac t i on of L 

0 c a 1 CPU (mWrCPU(OT^^3 Is" ©Tt* 
$3xfcT^ v^3 VSrfT 5 G "Action of Lo 
c a 1 CPU" (1 C P U s 1 2 A, 12 B-<D#^<£> 

o fc* S titc X 5 t£ * <oftl£ c P U «fc o TJi Jxfc * 

1 2A (;w-?14A^0^«SLfc^ JfcttCP 
Ul 2A*»D*rlfttHbfc) tiot^Wc^H 
CPU12AH ^n^-r^-^v^^^^ttfc^rote 
cd^ctx CPU12B, ^»fPS:IK«fi$^:5fc«>lc N » 

ft ft(DCPU12BH OLBfB#£:^:<E> "SUB" /V 
— ^ja^fegftf SwfcSr^U ;^14AtCPUl 

2 A t (DW<DiI{S ftB&#&*fc>£>*LS £ ^ 5 *H£&] <bi*: 
TV^5o CPU12B©8^H, rtbtt, ff3Jt^ 

4 A, 1 4 BCD— offft dOjfrgiCtt, A™ ? 1 4 
A) ^P9^tfc^bfl tr3*/^CPUl 2B 

htiZ> 0 n^<OjV—9 1 4 A, 1 4 B tm <9 
fflUfcS^^ "ti^etl^ TLB^CPUl 2AIC 
^oOLBS:CPU12Bt*P?)*5o CPU12B 
HU ;v^l4B^bOLBSrIt, £:h,S:fr 5 
^r^U I OY|B#Sr^— * 1 4BK*firbT; «BK 

[0 2 2 5] *7^fr4^5tt, fcSISJHSrfF^ L 5 
^rticait^c .WHA^TLB^C 

PU1 2Alcftib^o.;U-? 14B^TLB^CPU 
12Bfc*p&*fc4E)tf, W*ocPUfi, 

5) o Lj^LfcjPfe. W^W^A— * 

#tt, S^WfgTfo^c $t>*imrt> A—* 14tC 
PU 1 2 t<on(0=L^>Sk±(0 9 >9 -k<D&mmV 

tC N mJutD/l"— ^^OLB s Sr-ttbfe^WBfCPU s 
*Pfc*fc*&tf 3 B^CPUsIt loT(*5:i 

asttv^scpu^t^-efe^o ££oT, *7 

te, CPUs 1 2^Xf/^ — 9 1 4 A, 1 4B^WT^ 
5i9$***bto CPU 1 2^<omW^ 

SKURS^itt, ^fji^CPUt), (DVRGm^rlB 



try hfcKsri fcJ: 5 (tie) »7u—9 
o«s*T$*ufci*Si-a ; Met 
[0 2 2 6 ] -ttb^^tc, CPUs 1211, i?ixa**H£jK 

0 0 8) N ^fy^l 0 0 6, 101 oco— O 
^isV>T*$ixfcS:Stcj: D-oocPUW7t5^ 
f^l0 12fc«< o »7t5CPU12f4, §St 

fcLTV^CPUte, /^^^tSi/r^^CPU^tt 

a^v^^fc^h^fc^i-^ IOYIE^ (I o 

wn You) ^W^14A, 14B(^ 0 -tttfc. 
eCT, fflW^I/«tlS^5 0 9 (0 2 7) 

£fc1~So il^SlFtiLT, CPUsl2A, 12 
B^xVy U^^^l^- KTf)ffL N CPU12A 
^4TOfi I /OSfjfF^ CPU 1 2 B<Dh<DkteMt£ 

1 /o5£{f-e, — ^ 1 4 a, 1 4 b <n— o (t*— ^ a* 

Jf[R]£;ft5t>£> ; 4feBft**cpu 1 2Bcot<^£te 
*4538ftKl I/OSr»lftbTV^6CPU 1 2A?rft 
S4fe«W*) te, 3£m£^ffi-f£ 0 -t 

-t©«Ffc*/W- 9»m&<D]) >9 L±CDDVRG15 
^-^^{f-r^c m^<O;V—9ttfxiy^;vWk } 0'*:%Z> 

tt, M^OCPU s 1 2f2lDVRGfB-S"S:a6.oTV^5/V 
^14A, 1 4BSrtCK*S*i:LT4D, KO^tft 
tti^tufcr ir^cj: 5 y >^ LJ:{:Th is Link 
Bad (TLB) fe-^§ra£9;irf\ fiPtv !)^Lx, 
L y ft, 1 4 A, 1 4 B Sr. C P U 1 

2Al^gLT^§ 0 -tiXfeaSTLB|B*Sra55i:lRl«F 
t-x f^^"C0/W— ^ 14 A, HBttx Other Li 
nk Bad (OLB) fSt^C PU 1 2 B[Cg6 0 C 
PU 1 2 Ate, DVRGf5#60Sff^J: b. ^cD!E-g-3r 
/W-?14A, 14B(Cxnw^ 7 ^U ^W$f 

Oft^4rttft5. t&mffi/i'— 9 1 4 A36*e>TLBS:g 
if LT N CPU 12 Ate, WCPU 1 2B(^)«SSr 
lf#r5fc»K:^l»Tb4^ti^rf*fe4v^iv^5^i:S:■^ 
CK*«i-S (fx 4, *7) c 

[0 2 2 7] JtC, r<©'>^y *fc^V^T, CPU 1 2 
Bte, m^J<D/u— 9 14A, 1 4 B36^5>OLB|B#S:S 
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Ztltbfrb&fe-tZo t^oT, I OYIB^M^A- 
^^A, 14B[CffTt5o tWuECt, /u— ^ 1 
4 A, 14B^ CPU 1 2 BCi^^iy f^jf fctf 
^Hfr£;h^ ^oCPU 1 2 AfrbcD&m&mmZtlZ 

~ocoCPUsl2A, l 2 B*r»t*£*L& 

U ^oCPU s^tiftitDVRGEf •C^Srfei 
b*5. #CPUtt, H#0^14A, 14BHD 

ft*KJ:9, tttfl DVRGBtSrCPUstxa- 
^5/^L5 5ttfcftLi^v\ CPUl2Ali, 4ti 
^^n**Sftfc;W^ 1 4Afci^LTV^-t©»Br 

te N *ti7& g atfeaic l*>o»t bft Jttttf ft bftv^ r t 

U a>oTLB!E#£:CPU 1 2 Afcl, a>oOLB|B-§- 
SrCPU12BtSf 0 JSfcV>T% CPU1 2Bfj:, W\JJ 
<D;v—9 Ki. I O Y*B^IE#4:»trr 5 0 

[0 2 2 8] ±3£ LfctDte, /W-^ 1 4 A, 1 4 B (Z)— 
o*fctt«©t>©*fcttW*^38tk«r«WU CPUs 
^DVRGIB-^Sr^tTi-Sd^ C P U s 1 2 A, 12B 
Sfeli;v^l4A, 1 4B©£*>fefcK9 Srtfcttibft 
v^«fc5ft "^y-v" »«-cfcofc 0 t£oT. "± M c 

pus, 'tomktomwzmfi.i'&x 9 \^v>± yh^ti 

fcJ:5^s ^Ji^iliL^oMJ^-? 1 4 A, l 4 
Bl£ I OYIB*S:»^Tbft^ti^tfftbftv^r t SrifcJti- 
5 0 WWte* "ft#" CPU12BI4, gSt^U a> 

■tr : 

- fTE^Igftp^y IS 9, IB9 0prf8ft^#Sr^» 
1-5fcftteCPUfc»f^S:i-Cfca[3ISS*5o CPU 
tt, /^14A, l4B[:MtmU£J;51-M> 
*tbe>lCTLBIB#S:«IBCPU^ ^oOLBiiO 

CK»LTV^) CPU^Sbt^ 0 SI!]LTV^5CP 
Utt, ^ErixdsJHBRi-S^irSrifcSU ^oIOYfEtS' 
M#C9/W-^ 1 4 a, 14 B— 3££ 0 

- «t *tbfc!S9 4 tT?C P U s 1 2 S:»*S*5 V 
7hi?~TXm o Ztlttis (7 P nt>;f2 0lt*oT 

H-^CPUl 23»s»46ilL##S:«-t-at>.©i:a3e 

7^^R*9*^«*lC«J»Sft5) o CPU12A 
©iltftts CPU12BOt>Oitt*45. ^nir 



zfy>f->ir\ci:y» WrtZthZ^VZs—trl/x (Jig 

PUs l 2<£>5fe£ft "#ct§" H I45 0 5 ft* 

*fc:H:. flHft h • 

r t^-e#5 * 5(c N -ocdcpu s 1 2 tcfif 
£i*:$ 0 r<D0»-ef4, CPUsfi ^^rnt: 0 -^^-r 

PUl 2A(0lt#fiSfc5fi^|:f fe4t.ll ^ 
■fett, =-K tSHJU ^^SrHfr 

^-ooCPUl^ Xtf-ttbfcJ: 3 ^rAi OK:, y 

[0 2 2 9 ] — CPU12(7)-fy^-7x>l'^gl2 

UCfc 19 . /V— ^ 1 4 A, 14B^ioT^tH^ 
ft, ^oTLB/OLBttlt CPUsfcM£ft, D 
VRGEt^flcM< 0 CRCi!), Xt«t^lE#^ft 

- CPUntftKtS^HA, HB^ffi^J 
±OR?f4,"8SS:M$MCPU©^y^-7x^ 
^gg2 4fc±oT«W-$ix5o CPUft, aP«LTV^ 
S/W-^ 1 4KTLBE#SrSI9, SI 4 5 4 6 CO 

^ >- §r^»-r-< < * co/u- 9 <t ^ t 

LTt&i±i£ft5o KD*ttffiLTl^5CPUM\ 

is-^£5g£ 0 sstfcHu ^taio (mi) \c 

Uy9* • ^e— K»ffT»f^LTV>at#|^ ^jfgfti& 
P»Sr*W**, ^o«^A4LT\ ^tA^ 

S!lRBi-^< V^^A^^^fcff LTV>5^g (CPUsl 
2A£fetel2B > Sfett^HA, 14B) Sr^ 
*£i±"£o iSWtfc©asCPU12Tfcofc4fetf, C 

CPUtf#M^:tm^ -r^^v^^^^tb^ 

(Cl^V^T. ^(DttW&W (replacement) tr^-V-^-f^ 

[0 2 3 0] gMzr : 

- MM 

rcoir^i/a^^ "Htt— (reintegration) " Srii U 
TIo^CPU s 1 2&vsr9—xTy7s f^-^V^ 

MtTV^5CPUsl 2A, 12B, ;^14A, 
14B, M<*^tytl8A, 18BS:#It 

¥-SI^tT7 P nt^f 2 0 a, 20b, 
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x^^8i24a, 24b, SVCPUS12A, 12 
BW^y •3yfu^-726 a ) 2 6b (04) 

SfcttS/*^.* 1 0<D$z<D7 s --?V'y4?* • ^e— K 

ftfc, 7^^y^ • ^e— KftfEfc— o<DCPU s 

«<fc»K:/BV^;ft/a. 
[ 0 2 3 1 ] WK— tt, */S»f^bTV^5 (BP%, *V 
• 7^>i£fS<£>) CPUs 1 2©-otj*64ft}ltf4 

T% 36** 9 If • T^y >3 ^SrHfrT 

<5 Q ffi^C'PUl 2te, -tix^rL— if . KS:*&* 

D^SrH^rT S r t 5 J: 5 l^^uy ? x . 
^e- KS6f^»c:*rbT*IS±ractt*»c— »<ocpu s l 

^ocpu s l 2fai?<D* s'-fc—e? • h^^>r 
5 <£ 5 K\ /w— ^ l 4 A, 14 B^fa^i/y^7 - 
1214 8 5 l©7D-Hfc±ot*5SSi 5»#Bfc 
* . F!ftffr^£> — 0(DCPU s <Df^Uy9 7, • 

1. liifc ( ■s/tK?" ) 

l/';^^-HR lO^CPUs (— O^^V 
-}V—9 Sr-fey- hJ^yU^il, SUffico (distinct) 

2. • y-f yCPUW^y £^:7 • ^-f^f^t: 0 
— S£4r£*i,T:te<b1\ *-*r>*7 • ^VCPUI:, 
= t:°— Sixar i*j6JKT?fc9 5 3s *v • 7-f^CP 

a7 p l/y^^'« F£r*e^5^< CPUs Srir y V 
4. • 7^VCPU^fe*7 • 7-f 

te, ix^^y^^Sit^ ■ 7^v • ^ 
yo#ttIS:l)tS5\ ^ot7-7^>CPU^?) 



5) ;^LT 

5. Io(7)CPUs^ny^-^T7^ x^^W 

[0 2 3 2] - -fry hT^ 

t£, CPUsl2A, 1 2 BXt^-tixbcOft^Iel^ 
(BPfe, CPUsClgS8nt(7)) 14 A, 1 
4B^iry hTy^*^*»ttttf*e>*V\ rtbtt. M 
P 1 8 AO^fcESrg-tfo *7-y?\ 0 5 0T11 MP 1 
8AH CPUsl2AMl2B^y?-7x^7 
^^2 4 fc*5»t5«8flll^^^ 7 4.<£>0r^<£> l^** 
(0^*B&) Sr. W*OCPUs#JBjR*#Cii**- 
K-e*>5*; — o (*7 ■ y^yCPU) «\ 3§MLfc 

ifth,T#» 8) <D#uy? • V^f * 

tf 0 cpusM^ro:^OT-KH 

"v^ • ^—K (shadow mode) " iP?tf;ft<5 0 /W— 
^^^^^ (H**») 77^7*1 0 5 27? 
MPi8Al:iotra«ttyFSti5 0 3Efc, 
v^^fi, 'liaofe" tt;w-^ 1 4 A, 1 4 B 
— • 9*f yCPUl 2 AS:WBUi"SfcftteMP 1 8 
AtCioTS^^tt^o rtttt, ;^14A/14B 

Ul 2 AfctfSrff biirT, t7 • 7-f ^1 2BHH13 

[0 2 3 3] ?fc^, Ji^bfc^tl^lDj: 5 47/r>3 
VtCPU s 1 2 A, 1 2B(D^n ^RISBF IFOs 
l 4 A, l 4 BSrl^ffli-S^— tris^ftXf}* 
ti'(^T77 p 1 0 6 0-1 0 70) , ftv^-e-tixbSr^ 
tF?^- K»f^^»f 5o K» • KtbfF 
tt, *7 • 7^^CPU 1 2BKliSbHfciSflr*lE*« 
fC^-^.- 9^^CPUl-2AK3lbttfctOK#« (^J 
^.tf N 8) CQT_C 1 k^n 

ZO(OCPU s 1 2 A, 12 B^lltra^l/y^ 
^ • ^~ ■K»f^-e«tgUTV^^^: * tWCJ; ot£7ry 
i/B >X\ ;v—$ 1 4 A, 1 4B^bRW yir— ^ • 

T-fc5 0 IP*, % /W— ^ 1 4 A, 1 4 BO— oA^bSfeffitS 

ixsia-s-tt % t-oraciB#*sd-7 . 7^ycpu i 2B 

tCtoTSW 8 T_C lk^n y?mmrl/ - 7 

<< yCPU 1 2 AlCioTSif 4ix5o ^77^10 6 
0W1 0 6 2H ^n^l»F I FOaSrWMBi-fi 

7X^^S:S*6t)^fT"t"5o t7-7^yCPUl2 
Ati, SYNC CLKflfT% CPUsM^^ 
[Wjffl1-^<»^"T5, SLEEPER SBTK^K 

-^x^^^^o -S^^ct 5^raJHS^st. *7 • 

7^fyCP'U12A(t ftld, 7777°1 0 6 6T\ 7 
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7^1 0 5 2T*MP 1 8A|:iott5/ b ^h,t^<0 

«^^-^^^i 2 ^»-r^<»i^i-5, Soft R 

eset (SRST) S^fB>SriH5« ;M14A, 
1 4 Bfe V>3U ^> '7^yCPUl 2 A^§Sb;ft/fc 

1 2 B^taifetta*^ *Zs - 7^yCPUl 2A^S 
^ixfc t <OK 8 ^ n yJrmtlZ <t 5 i 5 

14A, 1 4Blt ^ yir — ^ • /^-jr^ KSrgfB"T5© 
ir^y - 7^CPU1 2 A«#«:*5'<<ir3' b $ 
tl y ^0t7'7^yCPU12B^^fcW^)gfl 

[0 2 3 4] S R S T1B#fe C P U s 1 2 A, 12B 
txs- /<y$ (^'^^^CPUnB^ 
SRSTE^8^D^^f^t) 0 CPUs- 12 A, 
1 2 B ^et <5Slfn-ct t) s CPUsfc MP 1 8 

tK^^-Ko #Ji|Sfe ^^ey^ty - 7-fy 

C PU 1 2 A/^fb;^ '7^yCPUl 2 BtC^tf— £ 

ttTVNsra^^tus^^eyx^ffi («*.«, us?* 

^^1 0 8 0 (0 49) ^Sbf^o ^> '7^yCP 
UfD^ffi^^^ ■ yCPUicnt: 0 — rs^-ry^ 
fe • 7^^CPU^T^ift^(D»MffJl: 

u off^ ^ st;w ^ («*.«. -y 

v/af^ty * 7^yCPU^^^J) 2 8Cf^ * 

^ey 2 8oift§^t7 ■ 7^ycpu[cne°-u a> 
o-t^bSr— l»fc«p*,lili-y -fey b • >v—=3-i/\zM?5<D 
CPUs 4r^tt1-5 (vectoring) £ t fc ± o-CWCjfeSfc 
^ixHo **ft^f AK#LT, r 

frfe a^t-SfcfefcR+^Sfctt^ttfiA-tSr^bS 
3 ts S^t — (Dfc#){ZL is 7* y* A 1 0 ^^-^ . ^i"S 

[0 2 3 5] L*>Ufta*e>, ty-7^VCPU^a- 

if -ryy^-v-av- F«r»xb«lE*tao-c, if 

W£fe ^'^^yCPU^iO^t-, 
<E>fHtC N • VCPU^^^y 2 8 coir ^ V a U 

fe = tf-£jh,;fc«T£3E£*V ttb^^fcatr- • ^ 

^y coft^co/>^co^T% ty-7^ycpu^^y 
fe *7 • 5-f ucpu^tuc— Bcbfcv\, r.fLtc*f 

5»*0>*!Blfe • 7^yCPUlC3t°-^ 

So '7^yCPUl 2 AO^^ey 2 8— <£> 1/ 

0»3&*fe ^b^7-7^yCPU12BI^L 



TfcjfcJllSO'CCPU s 1 2 A, 1 2 B(D^^ey <£>ft 

0««*«VNfe*b5 : 4 ^ te^i<0ra E H^:-*' : £ 
y^fc11A^;d-:<' • 7^fyCPUl 2 Ate»&*twfci:#* 
^ErtLfe "»h,fc (dirty) " J:-*— * ;I2^ 
*7 • yCP.U^O^^y <£>^TCQri h°--fe =if 

t: c -^tLfc^^yfi:e?r±»ti-5) ri^ty-7 
<<u • ^yox-^SrftSfrT^ = t°-£fr5^y 
"T b S y9 • 7^ b (AtomicWrite) " 
WSK:J:oT»t**l6. W*©W*fe ff«5-^J«© 

t*— xtw-v • 7^ycpii^W7 ■ 7-fycpu^ 

[0 2 3 6]- ^^y ; ^-^y^ 

©fcftfcECC*3tlf h<D— ^(D^m^t^o 6 4 If 
y b • 9*— try b»5tnE, #fB1S*ixfc 

»Ki«i-a-«tr!y HR9*a«rtti&i-^<< ecc^ 

Kcd 8 tf b"CIB1»Si^S^:V^5 r.^:*sSv^l^iSi^S 0 

tf* b»9**Hii-<5fc«>olB* S:*JISU5 
5 D SJK— cora^^, ^-v • 7^yCPU 1 2Al:J;o 

^^y{ie-.^#«ix^t!3f^« N ^iw^iJttfo 

«CO (later) 5 »f^tefflt4rflSjxfc t "V— ^ i"S <fc 

5^<ECC«$3-K01 tf^ b^Ste-T5 0 (««- 

:^^-^-r>-y^eytiRic i/of- ^-cs 
#5i*^aco"C. fife A^i/ocof^-ei55o ' 

«2feTb5y^-9-fb (AtomicWrite) gMftlCHX 
L*l»3i*»^ ( (Write Conditiona 

1) " (operation) ThZ> 0 ) Z<Djj&X^ *7 • 
7^fyCPUl 2BO^^y 2 8^<toT^bttx.?fcV^ 
. 7^yCPUl 2 A^^^y 2 8^>^^jott-5 

CPU1 2BcD^^y 2 8^V^^t°-f5r tK£ 
oT y->(clean) M \Z£tlZ>o 
[0 2 3 7] -ECC<Di?<D\?y Yifi~* — *c^?\^m^^h 
tlZfrtt:. if<D\fy Ytm^hfrXh—^X (ML 

[0 2 3 8]- TFvy^'7^ b^« 

• ?>f ycpu-^ <DJrz/ • ^ycpui 2 A^« 

ffi(D=ifc: 0 — fe /u-^HA, 1 4 Bco— o^lTT 
Ne t ^itSr^VNTV^S^ yfe — • **ry biSW^flt 

fflSr-Stf. U*»b**sb, ty-7^ycPUi2A© 
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B^^y^tftSiiSiJtyi-? 1 4 A, - 1 4 

tt s B#©CPUsl2A, 1 2B — m«Kte3ilStL5 
#\ : *V • 7-OCPU1 2 Afci 

v> • '*>ry h<D^m Ht. * 1 4 
(1 4A$fcttl 4B©£t>&3WBV^feixfct>©) fci 
S*<0»9 Tib (error-free) SftilfSjSfltWSt 

AtomicWrite (7Ky? • "7-Y h) <0«5&*lM£"T?fc 

$l>^-^^> ^^^^^^ . 

^ ^ y 3 if— tv^5^^T^c 

[0 2 3 9] L^Lft^b, t7'7^VCPU12B' 
^cO=i tf— (DlttiXDifrl/ ■ 7^fyCPUl 2AC0^ : t!J 

fl£«<BRSt9 i:, • 9>r^ • ^^y — ^t°-$nfc 
?<D&m<Dmmist<Dffl-?, cpunA^^y 

©SiJ©«F3i*tbff*1T*?ft5 (A^ I 

v-^U ^o^-V • VCPU 1 2 AcOjI^t^coKj 

^KCfcftl^ AtomicWrite it#7 7 7^3^^tl 
fc e AtomicWrite ftMfttt. ^ '7^^CPU12B^ 

ty«7^ycpu^)^y - 3yFp-7 2 6 (El 

4) ^V^5o ^^y • ^>fD- . 

CPU1 2B^f- i-5fcftKKlt&*b*:*s, 
V^ftv\ -?rtib<E>^^y fttOT Kb'* Sr. ^rtbfecoi/ 

fcx— ^coc p com t) cottj^c y * h Jb co jig— co 
t> y*H*. ^iot^-^^^o stf— sax 

tcf— • VCPU— M£*b5 i#fcf4, ^ 

CPU 1 2B— co^ t°— (Dfz&fcWtfctbtlX^ZtDX** 
■*yffi«3»»ii*nTv^v^fetf. K0 = tf— j£*7* 



[0 2 4 0] *5fftt, AtomicWrite ifftt, ZLocO®] 
fFSr^S : "ReadLinked 9 y Sixfc) " ^ 

■=& y IftfK&LtF "WriteConditional (»3&*&fl : tt#) " 
"»f^o ReadLinked^ y ^ ■ 7-f^CPUl 

2 =x If— SttS^^y 2 8fc:*5tt5^^ * 5^ 
yCPUl 2A(7)fitr^0, MC2 6|c£otffi^ 

d*o-fix*s*7 • (aet^te:^^ • 5>f v) CPU 

^ . fs t ttrty/y £*ta>oa&e> 

WBTE8 8cO^ — tC=r If— ^tbS-^^X — * £S 
AT^<mMTZ>o ReadLinkedftf^cOT KV-^^W-T 

^ h y £^ y #^OWriteConditionaltiJ^^^ 

"links (y>^-f£) - 0 — jttK, Bbfftt, mx 
o^ns/^iSDT?*)^ #m<o^^-y^e^b^-^ 
o^ny^ttitts, y^*fcta*n57K^ 

^>^^y ffiaco^coTfo^o =i t°— ^tLfc^^-y tes<£> 

^ n y ^ ^ S!^ b ix fc x - ^ Sr-g" A/ "CV ^ ^5 ^ y 1r — 
• MM-V • 7^CPU1 2A(^J:oTltS 

ff^ixfcir^^s ^Ertbtt. WriteConditionallbf^T^ 

y2 8-#iA^tb5 0 b^b*asfo, t*-^^«fmsjx 

5«ft, MC2 6H y^^^Sr^S-T^o ^n^^rt 
^^^yffi«^SU©ttf^fcJ:oT«ii*Jx*:4e>tf w 

fc^^^srscxa (afemc»as3xfc^^yffi«s:^ix 

■t tbSrSiitf w t ft < WriteConditionalx — ^ Sr^S 
^ixfct^— ^*ixfcp«-=eytt1tSr-€:^**au 
^tib&iitc*? • 7^fyCPUl 2B — nt: 0 — ^tbft 

[0 2 4 1 ] W^c— «ia, ^T?B49CS5i,. 
^^yiBgF (AtomicWrite ^ y — ^ 

i"-<< ECC5:IV^) tt, ^ry^l 0 8 0MlO 

8 2-e-T^— ://>£*b£ 0 rixfi, H^c— (rein 

«B& : ^fy^-7x^7gt2 4 0«J5feU^^ 7 4 CO 
— o - 09) tSriKBir-r 5. REIN 

T«*I4^ WriteConditionals $Xf^<D±X <DW-&Zh% 
ft, RXf±X<D I /om&Wnfo KSBtbTECCIWB 
[EJS§8 5 |Ciot^$^fcECCC08 tf y hco— 

Rig-ra/cfctc^^y ^^-7x^^70 (01 

5) cOECC^StElfiS8 5tC^$tb> Wti-, » 

fc^^yiiW-e, wit— ¥«H\ ^y- 7><y - ^^y 

T— ) s ft^co/^T^"^ • 7-f^CPU l 2Bco^^e 
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y^nt-^Ji^ (^7^/1 0 8 4) ±5*. V!) 

— =2 tf — (pre-copy) " ^ (^7^^1 0 8 4- 

1 0 8 8) I /O&tMtomicWrite ^«J^ 

^o»a*»fpfc <t*o T«-e»a**L*i ^ * y &gtt, 
* nfcfcB Sr^jxfc fc^-^r-SfcftfcECCtr* 

hS:^V^5o ^7t, ReadLinked8&f^tCj:oT=ib 0 — $tl 
tc&tz&. ^^^WriteConditionalK)f^COmJ(Z) N <f£M— 

[0242] ^^y28 0>£rt**S— A* b Stbi^O* 

^-^ - ^> • O-tttfcl, BP*>. ^7^/108 

4^^TW' t £ ^fc * * © y 

=j tr— Srr r-eH ; ?Ti--<< ^7^/1 0 8 6M1 0 8 

8->^5 0 it#^t°-tt, ^-v . v • ^y^flcS: 

*y — ^a^-^stbSo flfixisit-r— 
y-^i:^-^$jx5o ffi«a^y— ^i:^— ^Sixfc 

itSftl-g^ ^^ey^SttStd-^VN (3WD 

^tt N ReadLinked N WriteConditional, #:BUfcReadLi 
nked N Xl^l»bfcfriteConditionalSbf^tCjti-SMC 

2 6tc^S;ft,£ 0 >^eySrii5*/^©j|*D"eojER5!iL 

fcWriteConditionalt&{^(D^:§ragi-5 r ir <fc >9 N ^ 

tyt2 0H ^y =nf-»f^S:tt»5o :o»Atff 
#£— toSfi, ZlocoCPU s 1 2 A, 12Bfeny^- 

[0 2 4 3] ttty7L\^ y^s^l 1 

0 Otty -7^yCPUl 2A^7t7^7l)y» 

^s/v^tes ^5)^0^^!] 2 8 0/^7 7 7 (^ 

2) o #^T\ ^-Otttttt, fi^CPUs 1 2 A, 1 
2 B^^nir 5/fif2 0 £ y ir $/ 

-y-tr* b *-<^ wi> • 7^ycpui 

2Bl:^t:-^5 0 77^7 P 110 6(t S L 

EEPE^lCioT/^14A, 14B5:^±U 

— *CDF I FO yr-TffcD, ^u-feylJ- • 



-7i>f724OFIF0s^!j T-efc5>r £ SrttH 

h3 s ^3fcftV\, ^75/^110 8 Til. • 5 
^yCPU12All SRST|BttM*OCPUsl 
2 A, 12B^3w<5/^t5)^14A, 14B 
KiSRST*B^1B-»*:aSflM-5. X3w<5/^LTV>5 
-hj&lsti^ U—zf • fa/l^j/^ • •=£■ — K 
T*£»tfsLTVN5tfVT* #7 ■ 7>f VCPUl 2Bfc 
xa-^^^^fcSRSTfl ty'7-f^CPUl 

5 0 xaw^^SnfcSRSTEftt, #CPU(07° 
nt-/fSt2 0?r, y i?y h ■ h/WSrgtf;*^ y 
2 ZOQLWr* S^^S-t^o 7 P ntytif2 
0, -Hi/^2 2, U^^, f^S*£Z)CPUs 1 
2A, 1 2B©ia«$*i/fc«tBSr«7Ei-5*^— 
£:®lti£i££^< , S«*tooH*©CPUsl2 
A, 1 2 B-fcJ: DfP^S^So CPU s 1 2 A, 

12B^ rat*^ hy— ^SrHfrUttftS. 
[0 2 4 4] ^rtt^xit, 775'7 P 1112T\ CPU 
s 1 2 A, 1 2 Btt\ i*f^-f K£ ■ KSbf^-efe 
5, BPt? N "TC*B:, by— ^S:II^TLTV^5 

as, CPU12BI4, 8^p^^«W^;UCPU12 
A^atbX J: 5fcfroTi3 9. /w— ^ 1 4ft CP 
Ul 2B^^(DM?:SW^<f fcM^^o CP 

ui2AMu if • r^y >b xDrnff^wm-t 

^Lfccfc 5 *n "#tt ttStt— (lazy reintegration)" 

^tftL^K Sa-©t^7-^:v^^rrtA5 0 
^ttfcffillSr^— ^-TSfcft^ECC If 5/ y 
Uv^t ^niry^nc^^yfcWUTWIC^SrfT 

^yCPUl 2A^\ ^%^fflsX^Z>k%\Z- 
• 7^fVCPU 1 2B tl^LTV^ - 8^ny^ 

tvfci:^— ^ Jtit^^ey 2 8 60fica(cffl^5 
tt. -ttutt, "^^K 19 (bus error) " Sre»^5 (^ 
7*^1 120) 0 :©/^K5 0*Stt, rac-ft^fc 
*fUT^^ • 5<>CPU 1 2Bfc^«S9 SrttK-t"^ 
< K y7 9 ^(soft-flag) " IftSlHlKXT- 9 0 0 

(0 4 4) <^S^ttSiaK9 2 0 S:ffiV^T, CPU 12 
B^mm StLS (^77/1 122) o (1144^^^:0 
t#St5t, RE I NT**, MUX 9 1 4 ^LT, 
^19^CPU1 2 A(- J:oTtti#o7t^ ^CPU 
1 2B(^^5fc^l:CPU 1 2 B^BUS ER 
R O R ft # §r S -f 5 r. * £ 7 - M T V n ^> t V > 5 r. 

[0 2 4 5] -tOWfc, C P U 1 2 A©/^g 5 Hi, 
(1) PtJ^iWHX^ (2) t>UpTI6*6>tflS9©«BH 
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CPUl 2B^^^y{4-g<^rt^Sr^t°—-r-^< Atomic 

Write (BTE8 8 5r^fbT HI 9) £3SrT 

Sc'jcfc, CPU12AB; 5 «r t>fc b bfcift^ 

£SH?T b, }6>o3itp 0 CPUl 2 AK 8 ^ o 5/ ? • * 
^B^l/XS&f^ bXV^ <5CPU 1 2 B CPUl 2 

T, /^ 9 0 2 ^LTCPU1 2 A ^ 

CPUl 2B*-tO*^S:|tfrr 

CPU12B^eiJM^8^a 
s/^ftKCPU l 2 B<0HC^£ffi§|$jx5 o rofg 

HHffitt, ' 7^yCPU 1 2A^W7 • 

CPUl 2 B^^K9 fl**/^t5 1 i t*5lt5l 
B64r, C P U s ^;W?SffiiaoT«A^^c 8 ^ 
n jy^aSJl (1P*>> K£ • ^r— 8 ^ n 
ffi) t-^y^^i/i-S-irfcioTftofcSjxS, b£>b 
CPU12Bft CPU 1 2 A^SfiUibfclRlC 

ycpui 2Bft-/^^!);wfyM ^ 

5. Hr> '^yCPUl 2AiSofc<^D»^v' 
—tr^xfrmmrZo /i^-ftts CPU12B^3HtSr 
Igm-t&tK CPUl 2 B tel*) bUM^Srfr 5 fc#>K: c P 
U 1 2AK:j:oT* J ^Sixfc^i:IBIC»IB©*SrlH»S 

[0 2 4 6] -t^BBfC ^"V - 7^fVCPU 1 2 Ate, 
CPUl 2A^^^5^ftS:I5-o(?5ft^^S:fT 

k-?-2 £tiX^Z*tib<D**V&m'zt>it'z>X = K 9 

tt^TCOtefite, ^ • 7>fyCPU, CPUl 2 B 
^=tfc°— £ti£ 0 CPU s 1 2 A, 1 2 BC9#c 

/112 4T^$ilfc*bli ^7" 5/>^l 12 8f 
te, MP 1 8B, fHfflISft9!a]& 5 0 9 Rl^*ft/t#*V 

h~#M\z./u~? 1 4 ASrty M"5o CPUl 2 

Ate, KWOiJtSLEEP, SSTKV^»«Stb 
fc>«y-fe— i?-^5r h • i Jr^Sr»fi^-S. CP 



LfcJrf^ CPUl 2 Ate, SRS"TEtS:H*^ 
^14A, 14B^S5 Wl:) 0 /M14A, 
1 4 BKiS-tOE-S'OSffl' te, *iX3&s S R S T!E-^£r 
Io(7)CPU s 1 2 A, 1 2B^^^—s<y?l,fcb% 

tib&r^l'iyfx • ^— Kte»»i-S 0 . SRSTIE 
f*CPUsl2A, 1 2BtCj;oTV^gff SftSi: 
^ibte, CPUs(Z)M^7 P nt^tgi2 0 

- hir^K V±y h^Zo CPUsl2A, 12B 
te, v^oy^-^y^tf^fcao 
[0 2 4 7] jjflP^fg 

HI.— HSSTfeioir^lB^Jti-Si:, if » S ttfc «fc 5 
CPUs 12 A, l2Bte, SU^tc, ifctex^y 

fete, ^SUfctbf^i-SCPU^ft^^/cTCSte, 
/v-^r— * h • ^^^£#f$&-r5 0 c 
PUste, 7*;v h b U7^t#Lty 7 h ?x7 • 
77 p n^Hit^<<-0(DCPU^ "± (I*) " 

CPUl:, ffi^CPU^ "2 2k" CPUfcSj£$ji,a J: 

5 0 -ttU^aL^ 2#;CPUte, iCPUlt^ot^ 
• T^y ^Jr— v-a ^SrflJ^pIlgtffcQ , 

cpute, # • ^*fcri3E«f^eteft 

5t©Mit©icpu©«a©8/TT*.sK$7r 

-f/^S:«WftlEH*fr6o iCPU«lfc*bH 
2ftCPU3SS/^y^r • r^y ^r— *>a >-^^»b 

Hfc«F/S3&»e>*»bfccpuKStoTftfcs. 

[0 2 4 8] y7Fl?x7'7^hVW7>'^*77 P 
5^te, • v^T^tcJzoT— jRK 

^"bTV^ftV^J: 5 H^b'O^^T^y^ • "^^7" 

Araitlt iJftbfcxa-^^y^^Sixfcib^^ 
-K (BH—0 3*#M) ^#^?>tL, ZOOCPU s 
1 2 5:ffiV^T|W|b^^^ h y — A co fW] v Mffir^< 
<»f^f5o a5 2{C^Lfc^te, >(g;^^^f -x^^ 
Uy^SiifcCPUs^7tfc!), ^co— o^co 

JLS$:^-bTV^ftV^ 0 b#>b4*S&, El 1 ~0 3 

CPU12Ate, W^^a^^y^^SJxjft* 
ou>^-^7y/' ^^KTSbf^bTV^irtfc - 

CPUl 2A(Z)fi^^7 P Di? 5 /tgf 2 0 a, 20b 
*CPUt#LT7i^/l'-77-^ y*A>hh\s 
7>X*&jfe1-Z><DkfflZj3&X\ CPU12BWJt 
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0' He, ±3S L t i 5 $ fifc C P U 1 2 A t 

^14A,14B^tfo ::tCPU12B' tLT 
^^tbfe. CPU12A^7I^5CPUH, b^L 

At LT#J&£tu5 0 1 4 A, HBiC 

pusi^tid rat-ea>a 0 

[0 2 4 9] **bi$>;ite\ CPU12B' tt, ¥— 

^^*%tW. (IU) 24' , ^*!J'«3yfP-72 
6' \ Xtf^y 28' 5r£A/^;£u H3t3t»=^* • 
— h/ctt£'(Ix.TV^ 0 ^tl^x.^, CPU12A 

RUM*!* ftJ^%*£r#oT, H4K*Lfc*ft"C 
«j*£ix4fcf5]B#fc: N -ttub033*5J:-t^3PCPUl 
2B' SrHJ6i-Sfc*»2:i6JBTa>5o affr-^T, C 
PU s 1 2 A, 12B' tt, y*=L7Uy? * • ^e— KT 

^^zmw^mm^mffirZo cpui2a^ 

* v 20MCPU *»JiM-5{ft©*^ S: 

5 0 HKl, MK»tt;l/-^14A, 14Bic£oT 

ft*ixfc^^u^^^iiiffatj^*rauT, cpu 

1 2AI1 Sfc, ^ny/^CPU v CPU12 
B' KlSft-a^y^ • 7y^ftW8t5. ^TfcJ;o 
T^/fcSftfcWBCPUtt, 1 4 A, 14 

5 C P U *»Jhi"-< < JbiEL/tct 5 £*lZ>£th% 
ft«bfcf> iS^CPUs^T/y^gySrjRfftS 

[0 2 5 01 !8D©CPUdSl2ATfc54?)tfs CP 

u 1 2 a *m&~rz>mM £ ixfc = >^-* v mc £ & 

TV^CPU^CPUl 2B' TrfeSfttf^ 7 

^y7 t >f34s^^tTV^a^:v^5c^:*s»«^Si^5o 05 2 

It Zo^CPUsl2A, 1 2 B J J^fcffl^SftfcT* 
— *<PJt|fc§:litTl-'<< — MOA— 9 1 4 A, 1 4B# 

r><D;v—9 1 4fctt* (0||;Lfi, A— ^ 1 4 A) 
ixa^^^-Cfe^o CPUsl2A, 12B' 

frt"^<±36bfci5te^ny^lRl*JF IFOsW 



[0 2 5 1 ] - ;* *>vM ; y ^^ (Stanby Sp 

aring) 

P U 1 2 ^-^iXiC^Jffi pJfg^^TCD I /O P a k e t 
Interface (/<tr y b • 4 \s 9 — 7 ^-f 1 
6<D1J— tr*, M^r^m^i^CPUl 2 CO 
GfcS) ftLT% «*£*L;fc i/ogf^f^: 

tTfc^o ^<«©t«I'>77A|t #^co^ 
otyfSfcttCPUOaSiKiot©* I /o^g^ 

ypifiim\*itt£t>a, i/og&i ^7A©a? 

n -fey oj&*i&|^Lfcft6k£> *)-J^I/O^^T^ 

±x&B9<D I /OSrabT**f*J«BTtB-efc5 £ 5 \c 
^ntyf^^Sratt I /0^(D7^t7S:ft|&t 

[0252] ^xojaaa^e— coT^-fe^Sr-^y^«k3a 

^^AO^TOCPUfcfF^i-StB* (Wig) H:. - 
CTft^ixfcJ: 5 ±ISLfc*[l#fP^ 4, 228, 496-^ 

<»{^-r^o ^r-Cte, #iCPU^fAtt, 

T 5/ :/*&3#yW<B C P U s co/^ y9^7^> KK#fiEf 

Sirl^^FlC -ooCPUlTjfefetpii&iitL 

<t 5 ft 2> ^ ^^(check-pointing)" W) 

ft^fi, -toSfcHCtt. /<^^7y^#ftt5t^ 
A/TV^5 N a^CPUstaotftffi^^o CPU 

9T v T'tlfOfx y ^ tK^ V h»ffO**!6»6«FO 
(former) 3t^S<^»f^SrSM^^5o 9T y?Nkm 
V^^^S^ft t 9. BoT^^CPUs^-;^ 
6, I^UV^Ma<^^^^Ty^aS:^-f-<<— o* 

il/cCPU) ^tfaStbSW-CS^tBU^ttlWSrff* 
t?t5J:5 ft«ttK*#< m7n$^a o 
[0 2 5 3 ] ^tL^X.^ N ^S>>^^^ 1 Ocoa^^* 

<D*s**rJ*<0'£X<D \/0%=}-^ tyi:^7A©4t 
©CPU^7^t7S:ffi(&t5tv^ riWtt 
5o ^-CPUfl. SU^n-fey^^tf^Sr^v^iK 
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±*JX3S»oafcAStL* 0 CPU12WU 4 

[02'54] - h 2 >^gg k i ^ : ' ^ 

td. y b y # • 7 — Ktt* 4 tf 5^ b • b 9 
l/^F? "iX 3 V • is — l^Ts^-^r (Transaction Sequence 
Number) (TSN) 7 J — /^KSrStf ; 0 5 (a) & 
OT5 (b) Sr#flRo CPUs 1 2ASfc^fe5I/0 
SS^«t5^ ~o^Jt<D®^& (outstanding) 3£#£r 
ffltS i 5t*«-Stlfc«!l^fA 1 O^SI? (H 
1-03) tt, TSN7^ — KtCjo V^T^S^?^^^ 

Sr^-r-<< iS^fcSStt 5TSNIC7 s^l^S - t 

A*^tt % S?2cq 0?,gcD) K^SrHUcJWx^S. 

[0 2 5 5] TSN-stt, il» "EftR*'*^ b (stal 
e packet) " Pn^il £ ^S^f S w t t^g^TSo 

ili^CD^ <y-fe — • *<*ry b«U 

« "Tf mtb 5 - t * s # £>o i/^J* &ft$}<D mm** h 0 
^ y-ir-v* • /^^y bOTSNtt, gffSlfc, JSflFKi 

b o t s n t ttwrt srnao T/S4?*a^"C* s 

5i*«r*J6£*S. /bSftTSN^srttt, lift 
*fTfc5B*K^ srfL55TSN SrffoTlWB* (s 
tale) jtg«*^-c^5i;VN5 pTIBttSr^TSi 

^ a V (Barrier Transaction) . " £ P^tf *LS$l1f £jI 



bTn^BIJH**ft-i"5« TSNsH fflv^*t5"<< 

jHHKi-aiiS, Barrier Transaction ^ftte, TSNM 

S 0 

[0 2 5 6] ffii^Mc-g'S ir> Barrier Transaction fit* 

— y^^i * 1 6(C«toT^fr^H5 Stttbift, Barrie 
r Transaction ft, C P U «t o TEfe^®S) £ ^S 0 *t 
tl\t s I / Ogf 1 7jfeflCPU 1 2[p]ttCO^ctC^fT 

So CPU12H il«©^s/^ 7Kl/^ 
MCRC7^- /VKSr^-CV>5> HADC/^^b 
(0 5 (a) ) COff^OBarrier Transaction ^ yfe — i? 

# So Barrier Transaction ^"iT 1 — * /n^t y }-{cJ: 

L, fr-o^<Dy*—?(D^\L°—}^ CPUfcJ;5^£>Jfc$fc 
COfe^tCC PUiCioT^lf ^tLSo Barrier Transact 
ion y ^ir— • /**ry b : SrSWbTV>S i/XT&MT 
(Witf, -ttbiSBU^CPU-etfcO 5Sd s , i/o>f 

^^^-^^-f^l o) tt^ Barrier Transaction 

b N J: 5 tei"5S9fc^ Barrier Transaction 

tt^ -?"tL^Barrier Transaction tO£;#Tr^ S ttj^Barr 

ier Transaction ^ir — ^ • b ^gf&^^SEf t 

OS**»74fcttfiit5r i:S:S*SJT/5o Barrie 
r Transaction J^^M Barrier Transaction ^3^TS 
tfjft/fcHCT*— ^Sr-aA/T-v^^, HDC| (16) Ofe 
<^>"CfcS 0 Barrier Transaction j^^^ b 9 ^if ^ a 
VS:je»UfcCPU^±oTS«*ixfci:#^ 
fc^^f-^ f^:, #S >?J"iSi" S Barr i er Transaction 
(^C<£>Sg*7£Barrier Transaction dS#^EU5 S) ^ 

4*te»3er-<< , (cpuiaotf»fc«f*jifc) 

^r&lZ-Jtk htl Barr ier Transaction ^ s>"fe^- ^ • 

y b^ftbfc^-^irit^^ttSo 
[0 2 5 7] ^^^Slf^tte^S/^T 1 ^*^ 
tf, CPU1 2 At I /O 1 7 n ; 01—03) ^>mic 

/<-jr^ b^^^^'^^^^T^ffecoy -/ir — • 

^^\C^r y=f-^^h Q -^rttl^X-tC, Barrier Transaction 

H Barrier Transaction §r^tj LTV ^ S T" 

t Barrier Transaction $rSfSb^O-?rttl^^LTV^ 

5^fAif^r«^^y7t^< ftfls-r s o 

Barrier Transaction £f (7)Sf fl, ^TOS*:ttBarr 
ier Transaction ^^^L Jb^Stu(-^S^\ ^fdfi^o 
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T5lt?iVv^<^V>i*ix^"Cfe5 ti: Barrier Transact io 

Wtefc«IH#^*ofc) K#fc*hrsil3ttJC6:«F-C*VNi: 
V^^i^^o Barrier Transaction Wflte, teA/O 
2 ~ 3 <DT S NS^cott^^rfF-r i: 5 - t 

5 5«^^T^I^LT, \^h(DA tf <y bCQTSN 

^14AW14X, Sr-g-tfXjgKfcJ:9 I/O/^-jry 
b • * 1 GAI^^^fcCPU 1 2 A 

h TNety^L (BP*,, y >^ L x , L (1) , 
ft«L) £*t12 5 3^£*i/TV^ 0 _h34Lfc«J:5 

tf#- bA^j5 0 2^fl-i-^ 0 r<OlftK^*fbT, ^9 

[0 2 5 8 ] 1 4AW1 4XH^ • ir^V 

a >L (1) ' t^fflcoy^^L (1) (OT V b^V 

A\ 1 4A^?)/V-^ 1 4X— (DT 1 ? b^9 

5) o .I/O^-Jry b • ^>-^-^zc-f^ 1 6 AKHrJ** 

(1) ' <0ifc*±Itfc5CPUl 2At±otE»J 
thtz* — ■ b • h7yf^Vay(l 

yt2 0 (2 0 a, 20b - 0 4) tt, ^.U 71* 

(br) ^-T^(Dmn^mm^r^o ^^yri*^ 

(BR) tt % £^(7)^P|CSLT^§]^^5 

b) \Lto-tt>frAVT^b y (HI 8) cofp-sj^^- 

/VK (El 9) fc*5W5PEXlfy b^t? yjt^^t 

Vlf^S/a ymotffij *lfc Jfcg ^ jy-fe— ^ • 
h*«-ca*tfc*btf, -£*bM\ AVTxyfy 
tt7 * ir * $ *ta>o«St $ *tfc # K 

aihstus r t *mm^~tz> ; apfe. y >^ tasits* 

ho 

[0 2 5 9] *>5«^«Fffifc, y ^ L ( 1 ) tt. tfiE 
£*L S 1 4A^7^7^ y^F I FO s 5 

06' fcifettS l l 5 2T^£*bfc<fc 5*. i^S-criE 
■ft (stale) b«r«fifrt-*. y>^ 



L. ( 1 ) OffWttt; CPU12A* -ett^bl/O 
s<jry b • ^^-7x/f^ 1 6 A— <DXM3&&^$LWi 
m^^!5iV^5^tBttfev^*|R»UTV^5.J: 1 
8KioTCPU12AtftbSft5o Li*U4a s 5>^ 
CPUS, (I /O^y b — y ^4*1 6A 

tC^LTV>-5ii§jftAVT^^ b y fcSSttSPEXbf 

x^f716 At, ±<mftZ>* — • A^jr* bib 
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